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ST.  FRANCIS  RIVER  BASIN  RSPORT 
ARKANSAS  AND  MISSOURI 
APPENDIX 


I .  INTRODUCII(»I 


During  the  planning  of  the  St.  Francis  River  Basin,  information 
was  obtained  in  much  more  detail  than  could  be  presented  in  the  main 
report.    Hils  appendix  has  been  added  to  supplement  the  main  report 
and  preserve  this  information  in  a  readily  usable  form  when  further 
detailed  plaiming  is  necessary. 

Ttie  appendix  is  keyed  to  the  main  report  by  a  system  of  table 
numbers  using  Roman  numerals  to  signify  the  chapter  and  Arabic  numbers 
running  consecutively. 

Definition  of  OBERS 

Several  years  ago  the  program  ecquired  the  ax;ronym  of  OBERS 
signifying  a  unified  effort  by  OBE  and  ERS  in  which  an  integrated  set 
of  projections  was  developed  under  a  ccoanon  set  of  assumptions  and 
procedures.    Although  the  OBE  has  been  renaaaed  the  BEA  and  will  be  so 
referred  to  in  this  report,  the  widespread  acceptance  of  the  term 
OBERS  has  led  to  its  continued  use  as  a  descriptive  title  of  the  pro- 
jection program. 
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Dunklin  County  (continued) 
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Drainage 
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39 

Stoddard  County 

Drainage 

District 
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Drainage 
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Drainage 
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No. 
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Drainage 

District 

No. 
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Drainage 

District 

No. 
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Drainage 

District 
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12 

Drainage 

District 

No. 

13  - 

Drainage 

District 

No. 

Ih  - 

Drainage 

District 

No. 

15 

Drainage 

District 

No. 

17 

Drainage 

District 

No. 

19 

Drainage 

District 

No. 

23 

Drainage 

District 

No. 

25  - 

Drainage 

District 

No. 

26  - 

Drainage 

District 

No. 

28 

Drainage 

District 

No. 

33  - 

Drainage 

District 

No. 

3k 

Drainage 

District 

No. 

36 

Drainage 

District 

No. 

37 

Drainage 

District 

No. 

38 

Drainage 

District 

No. 

39  - 

Scott  County 

Drainage  District 

No. 

2 

Drainage  District 

No. 

k 

Drainage  District 

No. 

5 

Drainage  District 

No. 

10 

Drainage  District 

No. 

12 

Drainage  District 

No. 
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Drainage  District 

No. 

15 

Big  Lake  Drainage 

District 

Richland  Drainage 

District 

Inactive 
Inactive 


In€w:tive 
Inactive 

-  Inactive 


-  Inactive 


Little  River  Drainage  District 


A-3 


i^iscot  County 
Little  River  Drainage  District 


Drainage 

District 

No. 

3 

Drainage 

District 

No. 

6 

Drainage 

District 

No. 

8 

Drainage 

District 

No. 

10 

Drainage 

District 

No. 

11 

Drainage 

District 

No. 

12 

Drainage 

District 

No. 

Ik 

Drainage 

District 

No. 

16 

Drainage 

District 

No. 

17 

Drainage 

District 

No. 

18 

Nevf  Madrid 

County 

Drainage 

District 

No. 

5 

Drainage 

District 

No. 

Ik 

Drainage 

District 

No. 

18 

Drainage 

District 

No. 

28 

Drainage 

District 

No. 

29 

Drainage 

District 

No. 

31 

Draineige 

District 

No. 

32 

Drainage 

District 

No. 

33 

Drainage 

District 

No. 

31* 

Drainage 

District 

No. 

35 

Drainage 

District 

No. 

36 

Drainage 

District 

No. 

37 

Drainage 

District 

No. 

38 

Drainage 

District 

No. 

39 

Drainage 

District 

No. 

ko 

Drainage 

District 

No. 

kl 

Little  River  Drainage  District 
St.  Francis  Levee  District 
Richland  Drainage  District 
St.  Johns  Drainage  District 
St.  James  Drainage  District 
Arkansas  Drainage  Districts  by  Counties 

Crittenden  Coianty 

Drainage  District  No.  2 
Drainage  District  No.  3 
Drainage  District  No.  5 
Drainage  District  No.  6 
Drainage  District  No.  7 
Drainage  District  No.  8 
Blackfish  Drainage  District 
Tri-County  Drainage  District 

Clay  County 

St.  Francis  Drainage  District 
Central  Clay  Drainage  District 
Western  Clay  Drainage  District 

Greene  County 

Mud  Slough  Drainage  District 

Eight  Mile  Drainage  District 

St.  Francis  Drainage  District 

Greene  and  Lawrence  Drainage  District 
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Greene  County  (continued) 

Cache  River  Bayou  DeView  Drainage  District 

Big  Creek  Improvement  District 
Cross  County 

Bayou  DeView  Drainage  District 

Drainage  District  No.  3 

Brushy  Lake  Bayou  Drainage  District 

Lansing  Drainage  District 

Tri-County  Drainage  District 

Drainage  District  No.  6 

Caney  Creek  Watershed  Improvement  District 

St.  Francis  Levee  District 
Mississippi  County 

Drainage  District  No.  8 

Drainage  District  No.  9 

Drainage  District  No.  11 

Drainage  District  No.  12 

Drainage  District  No.  13 

Drainage  District  No.  16 

Drainage  District  No.  17 
Poinsett  County 

lyronza  Drainage  District 


Drainage  District 

No. 

3 

Drainage  District 

No. 

h 

Drainage  District 

No. 

5 

Drainage  District 

No. 

7 

Drainage  District 

No. 

8 

Craighead  County 

Drainage  District 

No. 

1 

Drainage  District 

No. 

2 

Drainage  District 

No. 

3 

Drainage  District 

No. 

6 

Drainage  District 

No. 

9 

Drainage  District 

No. 

10 

Drainage  District 

No. 

12 

Drainage  District 

No. 

15 

Drainage  District 

No. 

16 

Drainage 

District 

No. 

2k 

Drainage  District 

No. 

17 

Drainage 

Di  strict 

No. 

26 

Drainage  District 

No. 

18 

Drainage 

District 

No. 

28 

Drainage  District 

No. 

19 

Drainage 

District 

No. 

29 

Drainage  District 

No. 

20 

Drainage 

District 

No. 

30 

Drainage  District 

No. 

21 

Drainage 

District 

No. 

32 

St.  Francis  County 
Larkin  Creek  W  P 
St.  Francis  Levee  District 
New  Castle  Water  Association  Inc. 
Tri-County  Drainage  District 


Lee  County 

Black  Swamp  Drainage  District 
Flag  Lake  Drainage  District 
Hog  Task  Drainage  District 
Greenbrier  Drainage  District 
Lee-Hiillips  &  Larkin  Creek  Watersheds 
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Appendix  table  I-l — Drainage  areas  of  the  subbasins 
St.  Francis  River  Basin,  Arkansas  and  Missouri 


Drainage  area 

SuDbasin 

Ov£«    PlJ.  • 

Above  Wappapello  Reservoir 

838,1+00 

1,310 

Main  stem  below  Wappapello  Reservoir 

2,650,2^40 

Little  River  Systen 

1,313,280 

2,052 

L'Anguille  River 

600,320 

938 

Total 

5,U02,2l+0 

8,  to 

APIENDIX  TABLES  -  CHAPTER  II 


Environmental  Setting 


Appendix  table  II-l— Soils  associations  and  descriptions 

MLRA  116  Missouri 

Ihe  Ozark  Highland  consists  of  gently  sloping  to  steep  soils  formed 
in  weathered  cherty  and  clayey  limestones,  calcareous  clays  and  sand- 
stone residuum.    Bottom-land  soils  formed  in  local  a3JLirwlum  occur  in 
narrow  valleys. 

1.  Clarksvllle-Doniphan- Lebanon  Association  -  Steep  to  gently  slop- 
ing, somewhat  excessive  to  moderately  well  drained  soils  formed  wholly 
or  p€irtially  in  cherty  limestone  residuum  on  dissected  uplands. 

2.  Crider-Hagerstown-Bardley  Association  -  Gently  sloping  to 
strongly  sloping,  well  drained  soils  formed  wholly  or  partially  in 
clayey  residuum  weathered  from  dolomite  or  limestone  on  the  uplands. 

3.  Tilsit-Hector  Association  -  Steep  to  gently  sloping,  moderately 
well  and  well  drained  soils  formed  wholly  or  partially  in  sandstone 
residutm  on  the  uplands. 

U.    Mldco- Gladden- Sharen  Association  -  Nearly  level  to  moderately 
sloping,  somewhat  excessive  and  veil  drained  soils  fozmed  in  alluvium. 

5.  Uhnamed  Soils  Association  -  Very  steep  to  gently  sloping,  some- 
what excessive  to  moderately  well  drained  soils  formed  wholly  or  par- 
tially in  igneous  rock  residuum. 

6.  Doniphan- Union  Association  -  Steep  to  gently  sloping  well  and 
moderately  well  drained  soils  formed  in  cherty  limestone  and  loess  on 
the  eastern  Ozark  border  uplands. 

MLRA  131  Arkansas  and  Missouri 

de  Southern  Mississippi  Valley  Alluvium  consists  of  soils  formed 
in  clayey  to  semdy  alluvium  on  flood  plains  and  natural  levees  along 
the  Mississippi  River  and  its  tributaries. 

10.  Gideon- Warden- Lilbourn  Association  -  Nearly  level,  poorly  and 
somewhat  poorly  drained  soils  formed  in  loamy  alluvium. 

11.  Bosket-Broseley  Association  -  Nearly  level  and  gently  xmdulat- 
ing,  well  drained  soils  formed  in  loamy  and  sandy  alluvium. 

12.  Sharkey  Association  -  Level,  poorly  drained  soils  formed  in 
clayey  alluvium. 

13.  Dundee  Association  -  Nearly  level,  somewhat  poorly  drained 
soils  formed  in  loamy  alluvium. 

Ik,    Bosket-Beulah-Broseley  Association  -  Neeurly  level  and  gently 
sloping,  well  and  somewhat  excessively  drained  soils  formed  in  loamy 
and  sandy  alluvium. 
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15.  CocMieree»Crevasse-Garuthersvllle  Association  -  Nearly  level 
and  gently  unduLLating,  socnewhat  poorly  to  excessively  drained  soils 
fonaed  in  loaaiy  and  sandy  alluvium. 

16.  Hayti-'Bartageville-Cooter  Association  -  Level  ajid  gently 
undxilating,  very  poorly  to  moderately  well  drained  soils  formed  in 
clayey  all\ivium. 

17.  Lilboum-Crevasee-Canalou  Association  -  Level  and  gently 
undulating,  somewhat  poorly  to  excessively  drained  soils  formed  in 
loamy  and  samdy  alluvium. 

18.  Gideon- Roellen-Sikeston  Association  -  Level  to  nearly  level, 
poorly  drained,  soils  formed  in  loamy  and  clayey  alluvium. 

19.  Amagon-Foimtain-Beulah  Association  «  Level  and  gently  undulat- 
ing, XK)orly  and  somewhat  excessively  drained  soils  formed  in  loamy 
alluviun. 

22.  Dubbs-Bosket-Beulah  Association  -  Level  and  gently  undulating, 
well  and  somewhat  excessively  drained  soils  formed  in  loamy  alluviim. 

23.  Commerce- Robinsonville-Convent  Association  -  Level  and  gently 
undulating,  somewhat  poorly  and  well  drained  soils  formed  in  loamy 
alluvium. 

2k,    Sharkey- Tunica  Association  -  Level  and  gently  undulating, 
poorly  drained  soils  formed  in  clayey  and  loamy  alluvium. 

25.  Sharkey- Steele  Association  -  Level,  poorly  drained,  moderately 
well  drained  soils  formed  in  clayey  and  loamy  alluviiaa. 

26.  .Amagon- Dundee- Crevasse  Association  -  Level  and  gently  undulat- 
ing, poorly  to  excessively  drained  soils  formed  in  loamy  and  sandy 
alluviim. 

27.  Dundee-Dubbs  Association  -  Level  and  gently  undulating,  some- 
what poorly  and  well  drained  soils  formed  in  loamy  alluviaa. 

30.    Alligator-Earle-Sharkey  Association  -  Level  and  gently  undu- 
lating, poorly  and  scanewhat  poorly  drained,  acid  and  noneuiid  soils 
formed  in  clayey  and  loamy  alluvium. 

32.  Mhoon-Dundee  Association  -  Level,  poorly  drained  and  scmeiidiat 
poorly  drained  soils  formed  in  loamy  alluvium. 

33.  Alligator- Sharkey  Association  -  Level  and  gently  undulating, 
poorly  drained  soils  formed  in  clayey  alluvixmi, 

36.    Newellton- Sharkey- Tunica  Association  -  Level  and  gently  undu- 
lating, poorly  and  somewhat  poorly  drained,  nonacid  soils  formed  in 
clayey  and  loamy  alluviim. 
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38.  Ifentachle^Iiika-Ochlockonee  Association  -  Level  and  undulating, 
somewhat  poorly  and  well  drained  soils  formed  in  loeaay  alluvium. 

39.  Alligator-Earle  Association  -  Level  and  gently  undulating, 
poorly  and  soBewhat  poorly  drained  acid  soils  fomed  in  clayey  and 
loamy  cLlluvium. 

MI£A  13^  Arkansas  and  Missouri 

The  Southern  Mississippi  Valley  silty  upland  consists  of  loamy 
soils  formed  in  thick  loess  on  gently  sloping  to  steep  \Q)lands  and  low 
broad  flats.    Alluvial  soils  on  flood  plains  and  low  terraces  formed 
in  silty  sediments  washed  from  the  loess  uplands  are  also  included  in 
this  region. 

7.  Falaya- Collins  Association  -  Level  to  nearly  level,  somewhat 
XX5orly  and  moderately  well  drained  soils  formed  in  alluvium  on  flood 
plains . 

8.  Calhoun-'Wrightsville  Association  -  Level,  poorly  drained  soils 
formed  in  loess  capped  alluvium  on  low  terraces. 

9.  Loring-Memphis  Association  (Missouri)  -  Gently  sloping  to 
steep,  well  and  moderately  well  drained  soils  formed  in  thick  loess  on 
uplands . 

20.  Loring-Memphis  Association  (Arkansas)  -  Gently  sloping  to 
steep,  moderately  well  and  well  drained  soils  formed  in  thick  loess  on 
uplands . 

21.  Calhoun- Calloway- Fountain  Association  -  Level  and  nearly  level, 
poorly  and  somewhat  poorly  drained  soils  formed  in  thick  loess  on  broad 
flats. 

28.  Henry- Cctlhoun- Calloway  Association  -  Level  and  nearly  level, 
poorly  and  somewhat  poorly  drained  soils  fonrod  in  thick  loess  on  broad 
flats. 

29.  Hillemcuin-Henry  Association  -  Level  and  neeurly  level,  somewhat 
poorly  and  poorly  drained  loamy  soils  formed  in  thick  loess  on  broad 
flats. 

31.    Arkabutla-Collins  Association  -  Level,  somewhat  poorly  and 
moderately  well  drained  soils  formed  in  loamy  alluvium  on  flood  plains. 

3^.    Calloway- Lor Ing- Henry  Association  -  Level  auid  nearly  level, 
poorly  to  moderately  well  drained,  loamy  soils  formed  in  thick  loess  on 
broad  flats  and  narrow  ridges. 

35.  Zachary-Tichnor  Association  -  Level,  poorly  drained,  soils  that 
were  formed  in  loamy  alluvium  on  flood  plains. 
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37.    Memphis-Natchez  Association  -  Nearly  level  to  steep,  well 
drained  loaxny  soils  fomed  in  thick  loess  on  the  uplands. 

kO,    Loring-ttemphls- Grenada  Association  -  Nearly  level  to  steep, 
moderately  well  and  well  drained,  loamy  soils  fomed  in  thick  loess  on 
the  uplands. 

1+1.    Calloway- Henry  Association  -  Level  and  nearly  level,  poorly 
and  somewhat  jxDorly  drained,  loamy  soils  formed  in  thick  loess  on  broad 
flats. 
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Appendix  table  I I- la~ Descriptions  of  soil  productivity  groups 


Missouri: 

SPG  1.    MLRA's  131  and  13^ 

Deep,  well  drained,  medium  textured  soils  developed  in  loess  and 
alluvium.    They  have  hi^  available  moisture  capacity.    Slopes  are  level 
to  about  20  percent.    Erosion  is  slight  to  severe.    Capability  classes 
are  I,  II,  III,  IV,  and  VI,    Major  soil  series  are  Memphis,  Loring 
Caruthersville,  Dubbs,  and  Bosket, 

SPG  2,    MLRA's  131  and  13^ 

These  are  moderately  deep  soils  underlain  by  gravel  or  sand  and 
some  have  a  fragipan.    They  developed  in  alluvium,  or  loess  over  coastal 
plains  gravel  and  sand.    They  are  on  level  to  9  percent  slopes  and  have 
medium  to  low  available  moisture.    Erosion  is  slight  to  severe.  Capa- 
bility classes  are  II,  IH,  and  IV,    Soils  include  small  graveJJy 
bottoms  like  the  Elash  and  Gladden  series  and  the  upland  Lax  and  Pro- 
vidence series, 

SPG  3«    MLRA  13^+ 

This  group  consists  of  moderately  well  drained  soils  develoi)ed 
in  loess  on  Crowley's  Ridge  and  moderately  well  and  some>rtiat  poorly 
drained  soils  developed  in  alluvium  on  gently  sloping  bottms.  The 
silt  loam  surface  is  underlain  by  a  silt  loam  or  li^t  silty  clay 
loam  subsoil.    The  available  moisture  cajjacity  is  generally  high  on 
uneroded  soils  and  medium  on  eroded  soils.    They  occupy  slopes  ranging 
from  2  to  13  percent.    There  is  slight  and  moderate  and  in  some  places 
severe  erosion.    The  capability  classes  are  II,  III,  and  IV,    The  upland 
part  is  mostly  Grenada  soils  and  the  gently  sloping  bottoms  are  occupied 
by  Falaya  and  Collins, 

SPG  k.    MLRA  131 

Deep,  somewhat  poorly  and  poorly  drained  soils  on  level  or  nearly 
level  bottomlands  of  the  Mississippi  River  Delta,    These  soils  are 
developed  in  coarse-silty,  fine  loamy  and  fine  silty  textured  alluvium. 
They  all  have  high  available  moisture.    Since  they  occupy  level  areas, 
erosion  is  not  a  problem.    Moderate  to  severe  wetness  is  a  problem. 
Capability  classes  are  II  and  III,    The  soils  include  the  Falaya, 
Commerce,  Dtindee,  Waver ly,  Mhoon,  Hayti,  Sikeston,  and  Gideon  series, 

SPG  3.    MLRA  131 

TSiese  are  mostly  deep,  poorly  and  somewhat  poorly  drained  soils 
with  silt  loam  surface  layers  over  silty  clay  loam,  clay  loam,  or  clay 
subsoils.    Son«,  however,  have  silt  loam  or  sandy  loam  textures.  The 
available  moisture  capacity  is  medium.    Slopes  are  level  to  about  10 
percent.    There  is  a  moderate  to  severe  wetness  problem  on  level  areas 
and  a  severe  erosion  hazard  on  the  slojjes.    Capability  classes  are  II, 
III,  IV,  and  VI.    The  major  soils  are  Calhoun,  Amagon,  Wardell, 
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Forestdale,  Zachexy,  Callovay,  and  Patterson. 
SPG  6.    KLRk  131 

These  are  jraorly  drained,  fine  textured  soils  developed  in  clayey 
sediments  deposited  by  still  water  on  backswamp  areas.    They  are  level 
to  slightly  depressional.    The  clayey  surface  is  underlain  by  dark  or 
gray  clay  to  depths  of  3  feet  or  more  except  for  the  Tunica  series 
lAiich  is  underlain  by  loamy  sediments  between  2h  and  36  inches.  The 
soils  have  low  available  moisture  capacity.    Wetness  is  a  severe  prob- 
lem because  of  overflow,  slow  runoff,  high  water  table,  and  slow 
internal  drainage.    Capability  classes  are  II  and  III.    Major  soils 
are  Sharkey,  Alligator,  Iberia,  and  Tunica, 

SPG  7.    MLRA  131 

Biese  are  deep,  well  to  excessively  drained,  rapidly  permeable 
soils  developed  in  sandy  alluvium,    !I3iey  contain  low  and  very  low 
available  moisture.    They  are  on  nearly  level  to  undulating  areas  of 
the  Mississippi  River  Delta.    These  soils  have  a  droughty  problem  and 
\indulating  areas  are  especially  subject  to  blowing.    Capability  classes 
are  III  and  IV,    Soil  series  include  Crevasse,  Canalou,  Bruno,  and 
Steele . 

SPG  8.    MLRA  131 

This  group  contains  those  unidentified  soils  heretofore  referred 
to  as  organic  soils.    The  major  area  of  this  occurrence  is  in  the  ex- 
treme northern  i)art  of  LRA  131.    These  soils  are  poorly  drained,  dark 
colored,  wet  soils  developed  mostly  from  organic  materials  xmder  wet 
swampy  conditions.    It  is  mostly  capability  class  III.    Soils  unknown. 

SPG  9.    MLRA  13^ 

This  unit  consists  of  steep  slopes  occupied  by  well  and  moderately 
well  drained  soils  developed  in  loess,  coastal  plains  gravel  and  cherty 
limestone  residuum.    They  range  from  deep  to  shallow,  high  to  low  avail- 
able moisture  capacity  and  from  I5  to  about  35  percent  slope.  Erosion 
is  a  severe  hazard.    The  shallow  soils  and  the  gravelly  soils  are 
droughty.    Capability  classes  are  VI  and  VII  land.    The  major  soils  are 
of  the  Loring,  Memphis,  Saffell,  Grenanda,  and  Clarksville  series. 

SPG  10.  MLRA's  115  and  II6 

All  this  group  consists  of  deep,  well  and  moderately  well  drained 
soils  of  the  uplands  and  bottoms.    Ttie  silt  loam  surface  is  over  silt 
loam,  silty  clay  loam,  or  clayey  textured  subsoils.    These  soils  are 
developed  in  loess,  limestone  residuum,  and  alluvium  on  nearly  level 
to  steep  slopes.    The  nearly  level  areas  have  no  major  problems  while 
the  sloping  part  is  subject  to  erosion.    They  contain  mostly  high 
available  moisture.    Capability  classes  are  I,  II,  III,  and  IV.  The 
soil  series  include  the  Ashton,  Nolin,  and  Sharen  of  the  bottomland, 
£ind  the  Crider,  Hagerstown,  Memfro,  and  Winfield  of  the  uplands, 

4-33992  5-74 


A-12 


SPG  11.    MLRA  115  and  ll6 


This  group  contains  mostly  moderately  deep  soils  on  stream  bottoms 
and  uplands  underlain  by  gravel,  chert,  or  fragipans.    The  soils  are 
somewhat  excessively  drained,  well  drained,  and  moderately  well  drained, 
They  contain  medium  and  low  available  water.    They  occupy  nearly  level 
to  moderate  slopes.    Droughtiness  is  common  to  the  soils  and  in  addition 
the  sloping  areas  are  subject  to  moderate  to  very  severe  erosion.  Main- 
ly capability  classes  II,  III,  and  IV,    The  major  soils  are  of  the 
Elash,  Gladden,  and  Razort  series  of  the  small  stream  bottoms  and  the 
Lebanon  and  Plato  series  of  the  uplands, 

SPG  12,    MLRA  115  (Possibly  a  small  amount  in  ll6). 

This  group  is  composed  of  moderately  well  drained  soils  developed 
in  2  to  U  feet  of  loess  over  cherty  limestone  or  sandstone  residuxam, 
A  moderately  to  strongly  developed  fragipan  occurs  at  30  to  hO  inches 
depth  in  uneroded  profiles,    Theae  soils  occupy  upland  and  low  slope 
positions  of  2  to  13  percent  slope.    The  available  moisture  capacity 
is  medium.    There  is  a  moderate  to  very  severe  erosion  hazard.  Capa- 
bility classes  include  II,  III,  and  IV,    The  major  soil  series  are 
Iftiion,  Tilsit,  and  some  acreage  of  Viraton, 

SPG  13.    MLRA's  115  and  ll6 

This  group  is  made  up  of  deep  somewhat  i)oorly  and  poorly  drained 
soils  of  the  level  or  nearly  level  stream  bottoms.    They  have  silt  loam 
and  silty  clay  loam  textures  liiroughout.    They  have  a  moderate  to  severe 
wetness  problem  due  to  overflow,  slow  runoff,  and  high  water  table. 
The  available  moisture  capacity  is  generally  high.    Capability  classes 
are  II  and  III,    Soils  include  the  Belknap,  Newark,  Westerville,  Melvin, 
Dockery,  and  Bonnie  series. 

SPG  1^.    MLRA's  115  and  ll6  (mostly  115) 

Deep,  somevAiat  poorly  and  poorly  drained  soils  of  the  uplands  and 
second  bottoms  (terraces)  make  up  this  group.    The  silty  surface  is 
over  a  silty,  clayey  loam,  or  clayey  subsoil.    They  are  developed  in 
loess  and  alluvium  and  nearly  level  to  gentle  slopes.    The  available 
moisture  capacity  is  medium.    Nearly  level  areas  have  a  wetness  prob- 
lem and  sloping  fields  have  a  moderate  to  severe  erosion  hazard.  The 
capability  classes  are  III  and  IV,    The  soils  are  Auxvassa,  Freeburg, 
Marion,  Moniteau,  and  Weldon, 

SPG  15,    MLRA  116 

This  group  consists  primarily  of  shallow  and  cherty,  moderately 
well  to  somevrtiat  excessively  drained  soils  of  the  Ozark  highlands. 
Most  of  the  acreage  is  gentle  to  sloping  ridge  tops  and  gently  sloping 
narrow  stream  bottoms,    Biey  contain  low  available  moisture.  Although 
the  soils  are  droughty,  the  major  problem  is  considered  to  be  its  sus- 
ceptibility to  erosion.    Capability  classes  are  III  and  IV,  Soils 
include  Clarksville,  Coulstone,  Nixa,  Elash,  and  Razort. 
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SPQ  16,    MLRA  115  and  ll6 


Soils  of  this  group  are  shallov,  cherty,  and  stony,    niey  remge 
from  moderately  well  to  somewhat  excessively  drained  soils,  mostly  on 
steep  slopes.    A  small  acreage  is  gravel  beds  along  the  channel  of  the 
larger  streams.    All  these  soils  generally  contain  only  very  low  avail- 
able moisture.    All  the  soils  are  droiighty  but  at  the  same  time  are 
subject  to  severe  erosion  because  of  the  steep  slope  which  they  occupy. 
However,  the  shallow  soils  are  considered  to  have  a  dominant  limitation 
of  droughtiness  and  the  deeper  cherty  and  stony  soils  have  a  dominant 
hazard  of  erosion.    They  are  capability  classes  IV,  VI,  and  VII.  Bie 
major  soil  series  are  Gasconade,  Hector,  Clarksville,  Coulstone, 
Doniphan,  Ashe,  and  Lebanon.    Included  &re  the  land  types:  Rockland 
€Uid  Siverwash. 


Arkansas : 

SPG  17.    MLRA  13^ 

Capability  classes  II,  III,  and  IV.    Soil  groups  5,  65,  and  M56. 
Deep,  moderately  well  drained  and  somewhat  poorly  drained  soils.  Silt 
loam  over  very  slowly  permeable  clay  subsoil.    Slow  to  medium  runoff. 
Moderate  available  moisture  capacity.    Moderately  erosive.  Mostly 
Stuttgart  and  Hillemann  soils  on  gentle  slopes. 

SPG  18.    MLRA  13^^ 

Capability  classes  I,  II,  III,  and  IV.    Mostly  soil  groups  6?, 
6p,  and  67L.    Deep,  moderately  well  drained  emd  well  drained  loess 
soils.    Brown  silt  loam  over  moderately  permeable,  to  slowly  penaeable, 
silty  clay  loam  subsoil.    Some  have  a  pan  layer  in  the  subsoil.  Moder- 
ate available  moisture  capacity.    Very  erosive  soils.    Slopes  0  to  12 
percent.    Major  soils  are  Memx>his,  Loring,  and  Grenada. 

SPG  19.    MLRA  13^^ 

Capability  classes  VI  and  VII.    Soil  groups  67L  and  7vd.  Deep, 
well  drained  loess  soils.    Brown  silt  loam  over  moderately  penaeable, 
crumbly,  silty  clay  loam  subsoil.    Some  areas  are  gravelly.  Moderate 
available  moistm^e  capacity.    Very  erosive  soils.    Slopes  12  to  more 
than  20  percent.    Major  soils  are  Memphis,  Loring,  and  Brandon. 

SPG  20.    MLRA  13^ 

Capability  classes  I  and  II.    Soil  group  89.    Deep,  well  drained 
bottom-land  soils.    Friable,  silt  loam  surface  over  moderately 
peraeable,  crumbly,  silt  loam  subsoil.    Moderately  high  available 
moisture  capacity.    Slight  to  moderate  overflow  hazard.    Slopes  0  to  3 
percent.    Mostly  Collins  soils. 


A'lk 


SPG  21.    MIEA  13h 


Capability  classes  II,  III,  and  IV.    Soil  groups  la,  5al,  5alL, 
6al,  6alL,  and  65a.    Deep,  somewhat  poorly  amd  poorly  drained  soils. 
Grayish,  friable,  silt  loam  over  grayish,  slowly  permeable,  compact 
silty  clay  loam  or  silty  clay  subsoil.    Moderate  available  moisture 
capacity.    Seasonal  water  table  near  stir  face.    Principal  soils  are 
Crowley,  Calhoun,  Henry,  and  Calloway. 

SPG  22.    MLRA  13k 

Capability  classes  II,  III,  and  Vw.    Soil  groups  3a,  8a,  8al,  iBa, 
and  89.    Deep,  poorly  drained  or  overflowed  bottom  land.    Gray  loams 
and  clays  over  mottled  silt  loam,  silty  clay  loam  to  clay  subsoil. 
Seasonal  high  water  table.    Slight  to  severe  overflow  hazard.  Princi- 
pal soils  are  Arkabutta,  Waver ly,  Tichnor,  and  Zachary. 

SPG  23.    MLRA  131 

Capability  classes  I,  II,  and  III.    Soil  groups  k  and  89.  Deep, 
moderately  well  drained  and  well  drained  bottom- land  soils.  Crumbly 
clay  to  silty  clay  loam  and  friable  loam  over  slowly  to  aioderately 
permeable  clay,  sandy  clay  loam,  silty  clay  loam,  or  loam  subsoil. 
Moderate  to  moderately  high  available  moisture  capacity.    Slight  over- 
flow hazard;  slight  erosion  hazard.    Slopes  0  to  8  percent.  Principal 
soils  are  Dundee,  Bosket,  and  Dabbs. 

SPG  2k,    MLRA  131 

Capability  classes  II,  III,  and  V.    Soil  groups  3?  3^)  3z>  and 
Ual.    Deep,  poorly  to  somewhat  poorly  drained  bottom-land  soils. 
Mostly  gray  or  mottled  clay  to  silty  clay,  locally  over  stratified 
sandy  subsoil.    Moderately  high  available  moisture  capacity.  Seasonal 
high  water  table.    Slight  to  severe  overflow  hazard.    Principal  soils 
are  Alligator,  Bowdre,  Earle,  Newellton,  Shctrkey,  and  Tunica. 

SPG  23,    MLRA  131 

Capability  classes  II,  III,  and  V.    Soil  groiQ)s  8a,  8al,  iBa,  Ika, 
and  89.    Deep,  poorly  drained  bottom-land  soils.    Gray  loams  over 
moderately  high  available  moisture  capacity.    Subject  to  moderate  to 
severe  overflow  and  high  seasonal  water  table.    PrincipeuL  soils  are 
Amagon,  Forestdale,  Mhoon,  Dubbs,  Commerce,  and  Bobinsvllle. 

SPG  26.    MLRA  131 

Capability  class  III.    Soil  group  15x.    Deep,  excessively  drained 
bottom-land  soil.    Rapidly  x)enaeable,  loose,  loamy  sand.    Low  available 
moisture  capacity.    Some  areas  subject  to  overflow.    Slope  0  to  3  per- 
cent.   Mostly  Bruno  and  Crevasse  soils. 


A-15 


SPG  27.    MLRA  13^ 


Capability  classes  I,  II,  III,  and  IV.    Mostly  soil  groups  67, 
6p,  and  67L,    Deep,  moderately  well  drained  and  well  drained  loess 
soils.    Brown  silt  loam  over  moderately  permeable,  to  slowly  permeable, 
silty  clay  loam  subsoil.    Some  have  a  pan  layer  in  the  subsoil.  Moder- 
ate available  moisture  cai)acity.    Very  erosive  soils.    Slopes  0  to  12 
percent.    Major  soils  are  Memphis,  Loring,  and  Grenada. 

SPG  28.    MLRA  13^+ 

Capability  classes  II,  IH,  and  IV.    Soil  groups  la,  5al,  5alL, 
5aL,  6alL,  and  65a.    Deep,  somevrtiat  poorly  and  poorly  drained  soils. 
Grayish,  friable,  silt  loam  over  grayish,  slowly  permeable,  compact 
silty  clay  loam  or  silty  clay  subsoil.    Moderate  available  moisture 
capacity.    Seasonal  water  table  near  surface.    Principal  soils  are 
Crowley,  Calhoun,  Henry,  and  Calloway, 
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Appendix  table  II-U--Average  yields  per  acre    of  principal  crops  1/ 
St.  Francis  River  Basin 


Soil  Associations 


Corn 


Rice 


Cotton  Soybeans 


Wheat 


1.  Clarksvllle-Doniphan-Lebanon 
Clarksville 
Doniphan 
Lebanon 


30-55 


(bu.) 


(L-lb.)  (bu.) 


(bu.) 

20 

28 

28-35 


2.  Crider-HaRerstovm-Bardley 

Crider 

Hagerstown 

Bardley 

3.  Tilsit-Hector 

Tilsit 
Hector 

k,  Midco-Gladden-Sharen 
Midco 
Gladden 
Sharen 

5.  Unnamed  Soil 

6.  Doniphan-Union 

Doniphan 
Union 

7.  Falaya-Collins 

Falaya 
Collins 

8.  CaLhoun-WriRhtsville 

CsQhoun 
Wrightsville 

9.  Lorinp: -Memphis 

Loring 
Memphis 

10.  Gideon-Wardell-Lilbourn 
Gideon 
Wardell 
Lilbourn 


56-90 
65-75 


70-75 


ko 

10 
100-125 


20-35 


(No  available  data) 


50-70 


100 
95 


120 
90 


60-90 
65-100 


85-95 
70-80 
75-120 


i+50-500 


70 


700 

800 


i+OO 
i+50 


500-700 
600-800 


720-750 
600-675 
500-700 


35-itO 
35 


25 
25 


20-30 
25-35 


k0-k2 
30-1+5 


20-kO 
25-30 
20 


20-25 


30 
»*3 
1+0 


25-I+O 


1+0 


32 -1+0 

30-i+o 


11.  Bcsket-Brosoley 

Bosket  75-85 
Broseley  55-70 

12.  Sharkey 

Sharkey  -  120 

13.  Dundee 

Dundee  8O-85 

II+.  Bosket-Beulah-Broseley 

Bosket  75-85 

Beulah  55-65 

Broseley  55-70 

15.  Commerce-Crevasse -Caruthersville 

Commerce  85-95 
Crevasse 

Caruthersville  110 

16.  Hayt i - Portageville -Cooter 

Hayti  90  95 

Portageville  50-65  90 

Cooter  55 


650-725 
1+00-500 


500-550 
700-750 


650-725 
1+50-500 
1+00-500 


800-900 
900 


700 
550 
1+00 


28-32 
25-35 


30-35 
35-1+0 


28-32 
30-35 
25-35 


35-1+0 
1^5 


1+0 

35-ltO 
25 


30-I+O 


30-1+0 
35-1+0 


4-33992  5-74 


A-3U 


Appendix  table  11-'+  'cont. ) — Average  yields  per  acre    of  principal  crops  1/ 

St.  Francis  River  Basin 


Soil  Associations 


Corn 


Rice 


Cotton 


Soybeans 


Wheat 


17.  Lilboum-Crevasse-Canaikiu 

Lilboiirn 

Canalou 

Crevasse 

18.  Gideon-Roellen-Sikeston 

Gideon 

Roellen 

Sikeston 

19.  Aaagon-Fountain-Beulah 

Amagon 

Fountain 

Beulah 

20.  Loring -Memphis 

Loring 
Memphis 

21.  Calhoiin-Calloway-Fountaln 

Calhoun 

Calloway 

Fountain 

22.  Dubb s -Boske t - Beulah 

Dubbs 

Bosket 

Beulah 

23.  Commerce-Robinsonville 

Commerce 
Robinsonville 

2k.  Sharkey -Tunica 
Sharkey 
Tunica 

25.  Sharkey-Steel 

Sharkey 
Steele 

26.  Amagon-Dundee -Creva s se 

Amagon 
Dundee 
Crevasse 

27.  Dundee -Dubbs 

Dundee 
Dubbs 

28.  Henry-Calhoun-Callowa:,' 

Henry 

Calhoun 

Calloway 


(bu.)  (bu.)  (L-lb.) 

75-120  -  500-700 

(Data  not  available) 


85-95 
85 


90 


90-110 


100-130 


100-130 


29.  Hillemann-Henry 

Hillemann 
Henry 

30.  Alllgator-Earle-Sharkey 

Alligator 

Earle 

Sheurkey 

31.  Arkabutla-Collins 

Arkabutla 
Collins 


100-130 
100-130 
100-130 


100-130 
100-130 


100-130 
100-130 


720-750 
720 


600-650 
600-650 
500-600 


60-90  -  500-700 

65-100  -  600-800 


100-130  375-'+00 
100-130  600-650 
90-110  i+00-U75 


750-850 
650-725 
500-600 


800-900 
750-825 


500-550 
575-625 


500-550 
550-600 


600-650 
700-750 


700-750 
750-850 


UoO-475 
375-^+00 
600-650 


600-650 
1+00- J+75 


U50-60O 
650-700 
500-550 


650-700 
750-800 


XbuJ 
30-U5 


U0-U2 

35 

1+0 


30-35 
20-25 
30-35 


20-30 
25-35 


20-25 
30-35 
20-25 


30-I+O 
30-35 


35-1+0 
35-1+0 


30-35 
30-35 


30-35 
35-1+0 


30-35 
35-1+0 


35-1+0 
30-1+0 


30-35 
20-25 
30-35 


30-35 
30-35 


25-35 
30-35 
30-35 


30-35 
35-1+0 


ibuj 


35-1+0 
1+0-1+5 


32-1+0 
30-I+O 


30-35 
30-35 
25-30 


35-1+5 
35-1+5 
35-1+5 


35-^5 
35-1+5 


30-35 
35-1+0 


30-35 
35-1+0 


35-1+0 
35-1+5 
25-30 


35-1+5 
35-1+5 


30-35 
30-35 
30-35 


30-35 
30-35 


30-35 
30-1+5 
30-35 


30-35 
35-1+0 


4-33992  5-74 


A- 35 


Appendix  table  11-k  (cont. ) --Average  yields  per  acre    of  principal  crops  1/ 

St.  Francia  River  Basin 


Soil  Associations  Corn 


(bu.) 

32.  Mhoon-Dundee 

Mhoon 
Dundee 

33.  AlliRator- Sharkey 

Alligator 
Sharkey 

3'+.  Calloway-Lorlng-Henry 
Calloway 
Loring 
Henry 

35.  Zachary-Tichnor 

Zachary 
Tichnor 

36.  Newellton-Sharkey-Tonica 

Newellton 

Sharkey 

Tunica 

37.  Memphis-Natchez 

Memphis 
Natchez 

38.  Mantachie-Iuka-Och  ckonee 

Mantachie 
luka 

Och  ockonee 

39.  Alligator- Earle 

Alligator 
Earle 

ho.  Loring-Memphis 
Loring 
Memphis 

hi.  Calloway -Henry 
Calloway 
Henry 


1/  Source  of  data,  county  soil  surveys. 


Rice 

Cotton 

Soybeans 

vnieat 

(bu. ) 

(L-lb.) 

(bu. ) 

(bu.) 

- 

650-700 

30-35 

35-ltO 

700-750 

35-I4O 

35-'+5 

100-130 

U5O-6OO 

25-35 

30-35 

100-130 

500-550 

30-35 

30-35 

100-130 

600-650 

30-35 

30-35 

500-700 

25-30 

30-35 

100-130 

Uoo-l+75 

25-30 

30-35 

- 

_ 

15-20 

_ 

15-20 

575-800 

30-35 

U0-U5 

100-130 

500-550 

30-35 

30-35 

_ 

57:-625 
_ 

30-35 
_ 

35-1+0 

- 

- 

600-625 

- 

30-35 

- 

30-35 

500-575 

25-30 

30-35 

- 

600-675 

30-35 

25-30 

100-130 

U50-6OO 

25-35 

30-35 

- 

650-700 
- 

30-35 
- 

30-45 
- 

100-130 

600-650 

30-35 

30-35 

100-130 

UOO-1+75 

25-30 

30-35 
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Appendix  table  II-5 — Land  use  by  watersheds 
St.  Francis  River  Basin,  Arkansas  and  Missouri 


Number 

Cropland 

Grassland 

Forest  land 

Water 

Other 

Watershed  Area 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres              Sq,  Mi. 

Above  Wappapello  Reservoir 


5-1 

27,l80 

61,51+5 

122,600 

520 

11,515 

223,360 

3^^9.0 

5-2 

16,015 

15,1+58 

52,530 

655 

4,302 
3,850 

88,960 

139.0 

5-3 

9,200 
8,1+88 

l+l+,840 

lll+,890 

660 

173,41+0 

271.0 

5-U 

25,5it7 

88,1+50 

315 

3,280 

126,080 

197.0 

5-5 

6,22l+ 

38,1+60 

136,51+0 

8,976 

5,61+0 

195,840 

306.0 

5-5a 

2,000 

7,100 

21,500 

120 

30,720 

48.0 

Subtotal  69,107  192,950  536,510  11,126  28,707       838,400  1,310.0 


tfein  Stem  Below  Wappapello  Reservoir 


S-7 

118  700 

2'^  2?0 

58,480 

8,620 

7,940 

216,960 

339.0 

■5-8 

^  160 

44o 

2  ^70 

58,880 

92.0 

J  y 

^  760 

1,880 

SOS 

500 

19,84o 

31.0 

S-10 

6,400 

6,268 

QO 

7,020 
^  8^7 

70,l44 

109.6 

S-1 1 
-3  J-J- 

64  668 

69,120 

108,0 

5-lla 

65  676 

46o 

120 

560 

26,880 

42,0 

160 

290 

1^0 

66,816 

104.4 

5-13 

94,960 

12,600 

19,200 

920 

9,280 

136,960 

214.0 

0  RAO 

R  Ann 

^  y  \J\J\J 

68 

78  0 

5-15 

184,908 

1,150 

577 

401 

19,044 
2,830 

206,080 

322.0 

5-15a 

26,800 

350 

700 

40 

30,720 
44,800 

48.0 

5-15b 

40,845 
45,004 

475 

730 

500 

2,250 

70.0 

5-16 

480 

147 

1,042 

12,207 

58,880 

92.0 

5-17 

17,331 

336 

48 

370 

603 

18,688 

29.2 

5-19 

220,484 

1,261 
2,183 

600 

4,166 

12,081 

238,592 

372.8 

5-20 

26,169 

48,118 

3,870 

300 

80, 640 

126.0 

5-21 

162,674 

8,240 

8,950 

618 

14,526 

195,008 

304.7 

5-22 

32,540 

5,992 

8,380 

720 

3,760 

51,392 

80.3 

5-23 

55,732 
79,189 

12,025 
346 

43,789 

2,094 

5,400 

119,040 
87,040 

186.0 

5-24 

1,360 

2,085 

4,060 

136.0 

5-25 

94,340 

132 

640 

1,103 

8,105 

104,320 

163.0 

5-26 

56,301 

327 

490 

811 

4,791 

62,720 

98.0 

5-27 

49,717 

1,284 

4,272 

2,918 

4,529 

62,720 

98.0 

5-28 

82,360 

444 

2,370 

1,779 

3,927 
2,443 

90,880 

142.0 

5-29 

47,397 

260 

710 

1,030 

51,840 

61.0 

5-30 

61,805 

3,300 

205 

1,250 
4,459 

66,560 

104.0 

5-31 

68,441 

39^ 

1,355 

871 

75,520 

118.0 

5-32 

36,473 

941 

650 

643 

10,573 

49,280 

77.0 

5-33 

56,393 

856 

5,334 

768 

2,825 

66,176 

103.4 

5 -33a 

27,466 

578 

4,200 

2,486 

1,494 

36,224 

56.6 

5-34 

66,319 

200 

23,117 
24,235 

3,044 

1,400 

94,080 

147.0 

5-35 

50 

1,815 

1,420 

27,520 

43.0 

5 -35a 

1,000 

300 

12,200 

500 

2,000 

16,000 

25.0 

stotal 

2,064,266 

89,404 

291,565 

44,652 

160,353 

2,650,240 

4,l4l.0 
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Appendix  table  II-5  (cont.) — Land  use  by  watersheds 
St.  Francis  River  Basin,  Arkansas  and  Missouri 


Number 

Cropland 

Grassland 

Forest  land 

Water 

Other 

Watershed  Area 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Little  River  System 

5a-0 
5a-l 
5a-3 
5a-5 
5a-6 
5a-7 
5a-8 

5a-9 

5a-10 

5a-ll 

5a-lla 

5a-12 

118,306 
i+,870 
93,478 
77,687 
174,200 
163,965 
115,670 
180  223 
116*860 

74,513 

970 
12,500 
1,120 
9,100 
1,900 
2,250 
4,525 
1,150 
870 
550 
780 
91+0 

3,455 
12,790 
3,200 
10,590 
2,880 
1,880 
4,740 
1,240 
745 
650 
22,026 
1,640 

4,500 
24 
40 

1,272 

3 

220 
90 
200 

1,299 
180 
1,667 
1,823 

35 
6,780 
370 
3,960 
2,650 
16,650 
11,640 
11,020 
1^.983 
7,840 
487 
4,284 

8,960 
150,400 
9,600 
118,400 
85,120 
i95,c;uu 
184,960 
129,280 
197,120 
126,080 
24,960 
83,200 

14.0 
235.0 

15.0 
185.0 
133.0 

one:  r\ 
305.0 

289.0 

202.0 

308.0 

197.0 

39.0 
130.0 

Subtotal  1,119,772  36,655  65,836  11,318  79,699    1,313,280  2,052.0 


L'Anguille  River 


5b-l 

11,422 

2,000 

6,302 

266 

3,690 

23,680 

37.0 

5b-2 

31,668 

500 

2,167 

105 

1,400 
6,845 

35,840 
44,160 

56.0 

5b-3 

28,750 

1,517 

6,946 

102 

69.0 

5b-4 

25,215 

300 

4,600 

135 

1,110 

31,360 

49.0 

5b-5 

36,092 

2,400 

11,400 
11,847 

128 

6,300 

56,320 

88.0 

5b-6 

25,357 

3,700 

130 

1,206 

42,240 
56,960 

66.0 

5b-7 

50,220 

2,560 

2,680 

46 

1,454 

89.0 

5b-8 

25,239 

3,600 
10,160 

5,600 
13,160 

446 

4,795 

39,680 

62.0 

5b-9 

47,517 

95 

2,668 

73,600 

115.0 

5b-10 

60,263 

650 

7,600 

130 

3,037 

71,680 

112.0 

5b-ll 

46,284 

8,000 
10,780 

915 

2,401 
3,454 

57,600 

90.0 

5b-12 

50,370 

1,868 

728 

67,200 

105.0 

Subtotal  438,397  29,255  91,082  3,226  38,360       600,320  938.0 


Total  3,691,542  348,264  984,993  70,322  307,119    5,402,24o  8, 441.0 
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Appendix  table  II-6a — Classification  of  channels 
St.  Francis  River  Basin 


Type  of  channel  1/ 

Flow  condition  2/ 

Watershed 

M  N 

0 

Pr  I 

E 

Miles 


St.  Francis  River  Below  Wappapello 


5-7 

58 

15 

13 

30 

5 -11a 

36 

12 

2h 

5-13 

51 

8 

21 

22 

37 

10 

Ik 

13 

5-19 

367 

121 

91 

155 

5-26 

78 

11 

k 

27 

58 

5-27 

67 

16 

10 

kl 

5-33 

13 

37 

17 

20 

13 

Lttle  River 

5a-l 

lh3 

67 

50 

26 

5a- 5 

50 

18 

12 

20 

5a-7 

188 

7h 

92 

22 

5a-8 

229 

1U8 

71 

10 

5a-9 

105 

28 

1+0 

37 

5a- 10 

256 

50 

61 

1U5 

1/  See  footnote  2,  table  II-6. 
2/  See  footnote  3,  table  II-6. 
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Appendix  table  II-6b — Channel  classification  by  watersheds 
St.  Francis  River  Basin  1/ 


Wshd. 

No. 

PR 

I 

E 

s 

5-1 

^5 

150 

200 

5-2 

ko 

100 

150 

5-3 

65 

120 

150 

30 

100 

100 

5-5 

6o 

100 

100 

60 

5-5a 

15 

50 

5-20 

80 

60 

50 

50 

5-23 

50 

75 

100 

30 

3'2k 

ko 

100 

100 

30 

5-28 

25 

60 

1+0 

10 

5-30 

35 

30 

75 

5 

5-32 

10 

30 

60 

10 

5-3^^ 

50 

50 

100 

30 

5-35 

20 

25 

30 

5-35a 

15 

30 

5 

5a-0 

5a- 3 

25 

20 

5a- 11a 

35 

5b- 1 

12 

1+0 

50 

5b- 3 

13 

30 

50 

5b-i+ 

5 

10 

30 

5b-5 

20 

35 

30 , 

5b-6 

12 

1+0 

30 

5b-9 

11 

16 

30 

1/  See  footnote  3,  table  II-6. 
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Appendix  table  II-8 — Cities  and  tovms  with  population  over  100  that 
utilize  ground  water  for  municipal  use,  St.  Francis  River  Basin 


Counties  and  towns  Population 


Arkansas  portion  of  basin 

Clay  County 

Patterson  hlj 

Piggott  3,087 

Rector  1,990 

St.  Francis  297 

Greenway  2kO 

Craighead  County 

Bay  751 

Black  Oaks  272 

Brookland  I+65 

Caraway  952 

Farville  350 

Jonesboro  27,050 

Lake  City  9^*8 

Lakeview  200 

Monette  1,076 

Crittenden  County 

Crawfordsville  83I 

Earle  3,1^ 

Gilmore  I+6I 

Heafer-Black  Oak  3OO 

Marion  1,63^ 

Turrell  783 

West  Memphis  25,892 

Cross  County 

Cherry  Valley  556 

Hickory  Ridge  klO 

Parkin  1,731 

Wynne  6,696 

Greene  County 

Alexander  297 

Center  Hill  1,201 

Marmaduke  821 

Paragould  10 , 639 

Lee  County 

Mar i anna  6,196 
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Appendix  table  II-8  (cont.) — Cities  and  towns  with  population  over  100 
that  utilize  ground  water  for  municipal  use,  St.  Francis  River  Basin 


Counties  and  towns  Population 


Arkansas  portion  of  basin  (cont.) 

Mississippi  County 

Armorel  150 

Bassett  265 

Blytheville  2U,752 

Burdett  173 

Dell  358 

Dogwood  300 

Dyess  1+33 

Gosnell  1,386 

Grider- Driver  350 

Joiner  839 

Keiser  688 

Leachville  1,582 

Little  River  UOO 

Luxora  1,566 

Manila  l,96l 

Osceola  7,20U 

West  Ridge  I60 

Wilson  1,009 

Yarbro  3OO 

Riillips  Cotinty 

Helena  10,1+15 

St.  Francis  County 

Caldwell  292 

Forrest  City  12,521 

Hughes  1,872 

Madison  98I+ 

Widener  292 

Poinsett  County 

Black  Oak  272 

Fisher  36I 

Harrisburg  1,931 

Lepanto  l,8l46 

Marked  Tree  3,208 

Payneway  I90 

Trumann  5 , 938 

lyronza  5IO 

Weiner  715 
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Appendix  table  II-8  (cont.) — Cities  and  towns  with  population  over  100 
that  utilize  ground  water  for  municipal  use,  St.  Francis  River  Basin 


Counties  and  towns  Population 


Missouri  portion  of  basin 

Stoddard  County 

Advance  City  903 

Bell  City  k2k 

Bernie  1,61+1 

Bloomfield  1,58U 

Dexter  6,02*+ 

Dudley  2kS 

Essex  l,Ol+0 

Grayridge  250 

Puxico  759 

Dunklin  County 

Arbyrd  575 

Campbell  1,979 

Cardwell  886 

Clarkton  1,177 

Holccanb  593 

Homer  sville  693 

Kennett  9,852 

Maiden  5,37^ 

Senath  l,USk 

Scott  County 

Benton  6kO 

Chaffee  2,793 

Kelso  kOl 

Miner  6kO 

Morley  528 

Oran  1,226 

Scott  City  2,k6k 

Sikeston  lU,690 

Vanduser  306 

Iron  County 

Annapolis  330 

Arcadia  627 
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Appendix  table  II-8  (cont.) — Cities  and  tovms  with  population  over  100 
that  utilize  ground  water  for  municipal  use,  St.  Francis  River  Basin 


Counties  and  tovms  Population 


Missovuri  portion  of  basin  (cont.) 

New  Madrid  County 

Gideon  1,112 

Howardville  500 

Lilbourn  1,152 

Marston  666 

Matthews  538 

Morehouse  lj332 

New  Madrid  2,719 

North  Lilbourn  33^+ 

Parma  1,051 

Point  Pleasant  115 

Portageville  3,113 

Risco  kl2 

Pemiscot  County 

Braggadocio  if  00 

Bragg  City  210 

Caruthersville  7,350 

Cooter  klk 

Deering  138 

Hayti  3,8ifl 

Holland  329 

Pascxila  l80 

Homestown  273 

Steele  2,107 

Warden  275 

St.  Francois  County 

Bismarck  1,387 

Famingt  on  6 , 5  90 

Cape  Girardeau  County 

Delta  i+62 

Wayne  Coxmty 

Greenville  321 
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Appendix  table  II-9~Fish  species  inhabiting  the 
St.  Francis  River  Basin  (a  minimum  checklist)  l/ 

I    Fishes  foxind  throughout  the  basin 


1. 

Chestnut  Lamprey 

12. 

Redfin  Shiner 

23. 

Blackspotted  Topminnow 

2. 

Southern  Brook  Lamprey 

13. 

Northern  Studfish 

oil 
24. 

Mosquitofish 

5' 

Shortnose  Gar 

14, 

Bluntnose  Minnow 

25. 

Brook  Silverside 

1, 

Spotted  Gar 

15. 

Noirthern  Redhorse 

2d. 

Largemouth  Bass 

p  • 

J-O. 

River  Redhorse 

f . 

Green  Sunfish 

6. 

Bowfin 

17. 

Black  Bullhead 

28. 

Longear  Sunfish 

7. 

Gizzard  Shad 

18. 

Yellow  Bullhead 

29. 

Bluegill 

8. 

Grass  Pickerel 

19. 

Channel  Catfish 

30. 

Rock  Bass 

9. 

European  Carp 

20. 

Stoneroller 

31. 

Sauger 

10. 

Creek  Chub 

21. 

Black  Redhorse 

32. 

Dusky  Darter 

11. 

Emerald  Shiner 

22. 

Creek  Chub sucker 

33. 

Rainbow  Darter 

II  Fishes  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 


1. 

Least  Brook  Lamprey 

10. 

Ozark  Minnow 

19. 

Log  Perch 

2. 

Hornyhead  Chub 

11. 

Slim  Minnow 

20. 

Gilt  Darter 

3. 

Southern  Redbelly  Dace 

12. 

Large scale  Stoneroller 

21. 

Johnny  Darter 

h. 

Rosyface  Shiner 

13. 

Hogsucker 

22. 

Banded  Darter 

5. 

Telescope  Shiner 

lU. 

Golden  Redhorse 

23. 

Greenside  Darter 

6. 

Bleeding  Shiner 

15. 

Slender  Madtom 

2k. 

Orangethroat  Darter 

7. 

Striped  Shiner 

16. 

Ozark  Madtom 

25. 

Fantail  Darter 

8. 

Bigeye  Shiner 

17. 

Smallmouth  Bass 

26. 

Banded  Sculpin 

9. 

Steelcolor  Shiner 

18. 

Walleye 

III  Fishes  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  in  the  Southern  Mississippi 
Valley  Silty  Uplands  MLRA 


1. 

American  Eel 

21. 

Spotted  Sucker 

hi. 

Black  Crappie 

2. 

Goldeye 

22. 

Lake  Chubsucker 

1+2. 

White  Crappie 

3. 

Golden  Shiner 

23. 

Brown  Bullhead 

1+3. 

Flier 

h. 

Pugnose  Minnow 

2h. 

Blue  Catfish 

1+1+ . 

Banded  Pygmy  Sunfish 

5. 

Suckeimouth  Minnow 

25. 

Tadpole  Madtom 

1+5. 

Eastern  Swamp  Darter 

6. 

Ribbon  Shiner 

26. 

Freckled  Madtom 

1+6. 

Blackside  Darter 

7. 

Ironcolor  Shiner 

27. 

Stonecat 

1+7. 

River  Darter 

8. 

Weed  Shiner 

28. 

Brindled  Madtom 

1+8. 

Stargazing  Darter 

9. 

Blacktail  Shiner 

29. 

Flathead  Catfish 

h9. 

Crystal  Darter 

10. 

Red  Shiner 

30. 

Pirate  Perch 

50. 

Western  Sand  Darter 

11. 

Mimic  Shiner 

31. 

Starhead  Topminnow 

51. 

Scaly  Sand  Darter 

12. 

Ghost  Shiner 

32. 

Blackstripe  Topninnow 

52. 

Bluntnose  Darter 

13. 

Central  Silvery  Minnow 

33. 

White  Bass 

53. 

Speckled  Darter 

lU. 

Cypress  Mixmow 

3h. 

Yellow  Bass 

51+ . 

Harlequin  Darter 

15. 

Fathead  Minnow 

35. 

Spotted  Bass 

55. 

Mud  Darter 

16. 

Bullhead  Minnow 

36. 

Redear  Sunfish 

56. 

Slough  Darter 

17. 

Bigmouth  Buffalofish 

37. 

Warmouth 

57. 

Cypress  Darter 

18. 

Smallmouth  Buffalofish 

38. 

Bantam  Sunfish 

58. 

Freshwater  Drum 

19. 

Black  Buffalofish 

39. 

Spotted  Sunfish 

20. 

River  Carpsucker 

1+0. 

Orangespotted  Sunfish 

1/  Common  names  taken  from  Pflieger's  A  Distributional  Study  of  Missouri  Fishes. 
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Appendix  table  11-10 — Amphibian  species  inhabiting  the 
St.  Francis  River  Basin  (a  minimum  checklist)  1/ 


I     Amphibians  found  throughout  the  basin 
Salamanders 


1. 

Western  Lesser  Siren 

3. 

Fowler's  Toad 

2. 

Central  Newt 

1+. 

Northern  Spring  Peeper 

5, 
j» 

Spotted  Salamander 

5. 

Eastern  Gray  Treefrog 

k. 

f?fnBl  1 -Mriiit.Vie>H   Sol  Bmnnrt^-r 

6. 

Western  Bird-Voiced  Treefrog 

Marbled  Salamander 

7. 

Green  Treefrog 

6. 

Eastern  Tiger  Salamander 

8. 

Eastern  Narrow-Mouthed  Toad 

7. 

Mudpuppy 

9. 

Blanchard's  Cricket  Frog 

10. 

Pickerel  Frog 

11. 

Green  Frog 

Toads  and  Frogs 

12. 

Southern  Leopard  Frog 

13. 

Bullfrog 

1. 

Eastern  Spadefoot 

Ih. 

Crawfish  Frog 

2. 

Dwarf  American  Toad 

II     Amphibians  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 
Salamanders 

1.  Ozark  Hellbender  5.  Long-Tailed  Salamander 

2.  Red- Backed  Salamander  6.  Cave  Salamander 

3.  Slimy  Salamander  7.  Grotto  Salamander 
k.  Dark-Sided  Salamander 

Toads  and  Frogs 
1.  Western  Chorus  Frog 

Ili     Amphibians  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  the  Southern 
Mississippi  Valley  Silty  Uplands  MLRA 

Salamanders  Toads  and  Frogs 

1.  Three-toed  AmjAiiuma  1.  Northern  Cricket  Frog 

2.  Red  River  Waterdog  2,  Upland  Chorus  Frog 

3.  Mole  Salamander  3.  Bronze  Frog 

k.  Greater  Siren  k.  Southern  Chorus  Frog 

l/  Common  names  taken  from  Conant's  A  Field  Guide  to  Reptiles  and  Amphibians 
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Appendix  table  11-11 — Reptile  species  inhabiting  the 
St.  Francis  River  Basin  (a  miniraum  checklist)  1/ 


I     Reptiles  found  throu^out  the  basin 


Turtles 

1.  Conifflon  Snapping  Turtle 

2.  Alligator  Snapping  Turtle 

3.  Stinkpot 

h.  Three -toed  Box  Turtle 

5.  Map  Ttirtle 

6.  Mississippi  Map  Turtle 

7.  Ouachita  Map  Turtle 

8.  Missouri  Slider 

9.  Slider 

10.  Red-eared  Turtle 

11.  Western  Spiny  Soft-Shelled  Turtle 

12.  Smooth  Soft-Shelled  Turtle 

13.  Ornate  Box  Turtle 

Lizards 

1.  Northern  Fence  Lizard 

2.  Glass  "Snake" 

3.  Six-lined  Racerunner 
h.  Ground  Skink 

5.  Five -lined  Skink 


18. 

II     Reptiles  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 


6.  Broad-headed  Skink 

7.  Southern  Coal  Skink 


Snakes 

1.  Granham's  Water  Snake 

2.  Diamond-backed  Water  Snake 

3.  Midland  Brown  Snake 

h.  Northern  Red-Bellied  Snake 

5.  Western  Ribbon  Snake 

6.  Eastern  Garter  Snake 

7.  Rough  Earth  Snake 

8.  Western  Earth  Snake 

9.  Eastern  Hognose  Snake 

10,  Western  Worm  Snake 

11.  Rough  Green  Snake 
Prairie  King  Snake 
Speckled  King  Snake 
Red  Milk  Snake 
Northern  Copperhead 

16.  Western  Cottonmouth 

17.  Great  Plain  Rat  Snake 
Black  Rat  Snake 


12. 
13. 

Ih. 

15 


Turtles 


Snakes 


1.  Western  Painted  Turtle 


Lizards 


1.  Eastern  Collared  Lizard 


1.  Midland  Water  Snake 

2.  Prairie  Ringneck  Snake 

3.  Eastern  Yellow-bellied  Racer 
h.  Eastern  Coachwhip 

5.  Northern  Flat-head  Snake 

6.  Western  Pygmy  Rattlesnake 

7.  Timber  Rattlesnake 


III      Reptiles  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  the  Southern 
Mississippi  Valley  Silty  Uplands  MLRA 


Turtles 


Snakes 


1.  Mississippi  Mud  Turtle 

2.  Southern  Painted  Turtle 

3.  Western  Chicken  Turtle 


Snakes 

1.  Green  Water  Snake 

2.  Yellow-Bellied  Water  Snake 

3.  Broad-Banded  Water  Snake 


k.  Western  Mud  Snake 

5.  Southern  Black  Racer 

6.  Gray  Rat  Snake 

7.  Scarlet  Snake 

8.  Mississippi  Ringneck  Snake 

9.  Southern  Copperhead 
10.  Canebrake  Rattlesnake 


1/  Common  names  taken  from  Conant's  A  Field  Guide  to  Reptiles  and  Amphibians 
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Api>endlx  table  II-12"Permanent  resident  bird  species 
inhabiting  the  St.  Francis  River  Basin  (a  minimm  checklist)  1/ 


I 


Birds  found  throughout  the  basin 


1. 
2. 

3. 
h. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 

12. 

13. 

11+ . 

15. 
16. 
17. 


Wood  Duck 
Tirrkey  Vulture 
Sharp-Shinned  Hawk 
Cooper's  Hawk 
Red-Shouldered  Hawk 
Sparrow  Hawk 
Bobwhite 
Wild  Turkey 
Kildeer 

American  Woodcock 
Rock  Dove 
Mourning  Dove 
Roadrunner 
Barn  Owl 
Screech  Owl 
Great  Horned  Owl 
Barred  Owl 


18. 

19. 
20. 
21. 
22. 
23. 
2h. 

25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
3U. 


Belted  Kingfisher 
Yellow-Shafted  Flicker 
Pileated  Woodpecker 
Red-bellied  Woodpecker 
Red-headed  Woodpecker 
Hairy  Woodpecker 
Downy  Woodpecker 
Horned  Lark 
Blue  Jay 
Common  Crow 
Carolina  Chickadee 
Tufted  Titmouse 
White-breasted  Nuthatch 
Bewick's  Wren 
Carolina  Wren 
Mockingbird 
Brown  Thrasher 


1+2. 


1+3. 
1+1+ . 


35. 
36. 
37. 
38. 
39. 
1+0. 
Ul. 


1+5. 
1+6. 


Robin 

Eastern  Bluebird 
Loggerhead  Shrike 
Starling 
House  Sparrow 
Eastern  Meadowlark 
Redwinged  Blackbird 
Common  Grackle 
Brown-headed  Cowbird 
Cardinal 

P.ufous- sided  Towhee 
Field  Sparrow 


II     Birds  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 
1.  Bald  Eagle 


III     Birds  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  in  the  Southern 
Mississippi  Valley  Silty  Uplands  MLRA 

1.  Long-billed  Marsh  Wren 

2.  Short -billed  Marsh  Wren 

3.  Pine  Warbler 


1/  Common  names  taken  from  Peterson's  A  Field  Guide  to  the  Birds 


4-33992 
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Appendix  table  11-13 — Summer  resident  bird  species 
inhabiting  the  St.  Francis  River  Basin  (a  minimum  checklist)  1/ 


I      Birds  found  throughout  the  basin 


1. 

Green  Heron 

12. 

Acadain  Flycatcher 

23. 

Red-eyed  Vireo 

2. 

Yellow- crowned  Night  Heron 

13. 

Eastern  Wood  Pewee 

2h. 

Prothonotary  Warbler 

3. 

Yellow-billed  Cuckoo 

Ih. 

Bank  SwslUow 

25. 

Prairie  Warbler 

h. 

Chuck-will ' s -widow 

15. 

Rough-winged  Swallow 

26. 

Yellowthroat 

5. 

Whip-poor-will 

l6. 

Barn  Swallow 

27. 

Yellow-breasted  Chat 

6. 

Nighthawk 

17. 

Cliff  Swallow 

38. 

Orchard  Oriole 

7 

Oh  i  mnev  Swi  ft 

18. 

Purple  Martin 

2Q 

Baltimore  Oriole 

8. 

Ruby-throated  Hummingbird 

19. 

Cat  Bird 

30. 

Summer  Tanager 

9. 

Eastern  Kingbird 

20. 

Wood  llirush 

10. 

Great  Crested  Flycatcher 

21. 

Blue-gray  Gnatcatcher 

32. 

Indigo  Bunting 

11. 

Eastern  Hioebe 

22. 

White-eyed  Vireo 

33. 

Dickcissel 

3h. 

Grasshopper  Sparrow 

35. 

Lark  Sparrow 

Birds  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 

1. 

Black-bi]_Led  Cuckoo 

k. 

Yellow  Warbler 

7. 

American  Redstart 

2. 

House  Wren 

5. 

Ovenbird 

8. 

Chipping  Sparrow 

3. 

Parula  Warbler 

6. 

Louisiana  Waterthrush 

III      Birds  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  in  the  Southern 
Mississippi  Valley  Silty  Uplands  MLRA 

1.  Little  Blue  Heron  h.  Snowy  Egret  7.  Mississippi  Kite 

2.  Cattle  Egret  5.  Black-crowned  Night  Heron    8.  King  Rail 

3.  Common  Egret  6.  Glossy  Ibis  9.  Painted  Bunting 


1/  Common  names  taken  from  Peterson's  A  Field  Guide  to  the  Birds 


4-33992  5-74 
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Appendix  table  11-1'+ — Winter  resident  bird  species 
inhabiting  the  St,  Francis  River  Basin  (a  minimum  checklist)  1/ 


I     Birds  found  throughout  the  basin 

1.  Canada  Goose  7. 

2.  Red- tailed  Hawk  8. 

3.  Marsh  Hawk  9. 
k.  Herring  Gull  10. 

5,  Yellow-bellied  Sapsucker  11, 

6.  Red-breasted  Nuthatch  12, 


Brown  Creeper 
Western  Meadowlark 
Rusty  Blackbird 
Evening  Grosbeak 
Red  Crossbill 
Savannah  Sparrow 


13.  Slate-colored  Junco 

ih.  White-crowned  Sparrow 

15.  White-throated  Sparrow 

16.  Fox  Sparrow 

17.  Song  Sparrow 


II     Birds  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 
1.  Pine  Warbler 


III      Birds  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  in  the  Southern 
Mississippi  Valley  Silty  Uplands  MLRA 

1.  Black  Duck  h.  Ring-billed  Gull  7,  American  Goldfinch 

2.  Ruddy  Duck  5.  Short-eared  Owl  8.  Swamp  Sparrow 

3.  Krider's  Redtail  6.  Winter  Wren  9.  Smith's  Longspur 

10.  Snow  Bunting 

l/  Common  names  taken  from  Peterson's  A  Field  Guide  to  the  Birds 
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Appendix  table  II-15 — Transient  visitant  bird  species 
observed  in  the  St.  Francis  River  Basin  (a  minimum  checklist)  Xj 


I     Birds  found  throughout  the  basin 


1. 

Concnon  Loon 

33. 

Upland  Plover 

65. 

Worn-eating  Warbler 

2. 

Pied-billed  Grebe 

3't. 

Spotted  Sandpiper 

66. 

Golden-winged  Warbler 

3. 

Double-crested  Cormorant 

35. 

Solitary  Sandpiper 

67. 

Blue-winged  Warbler 

It. 

Great  Blue  Heron 

36. 

Greater  Yellowlegs 

68. 

Tennessee  Warbler 

5. 

American  Bittern 

37. 

Lesser  Yellowlegs 

69. 

Nashville  Warbler 

6. 

White-fronted  Goose 

38. 

Pectoral  Sandpiper 

70. 

Magnolia  Warbler 

7. 

Snow  Goose 

39. 

White-mamped  Sandpiper 

71. 

Myrtle  Warbler 

8. 

Blue  Goose 

UO. 

Least  Sandpiper 

72. 

Black- throated  Green  Warbler 

9. 

Mallard 

Ul. 

Short-billed  Dowitcher 

73. 

Cerulean  Warbler 

10. 

Gadwall 

42. 

Long-billed  Dowitcher 

74. 

Blackburnian  Warbler 

11. 

Pintail 

43.  Franklin's  Gull 

75. 

Yellow-throated  Warbler 

12. 

Green-winged  Teal 

\h. 

Bonaparte's  Gull 

76. 

Chestnut-sided  Warbler 

13. 

Blue-winged  Teal 

45. 

Forster's  Tern 

77. 

Bay-breasted  Warbler 

14. 

American  Widgeon 

1*6. 

Least  Tern 

78. 

Blackpoll  Warbler 

15. 

Shoveler 

i+7. 

Caspian  Tern 

79. 

Palm  Warbler 

16. 

Redhead 

48. 

Black  Tern 

80. 

Northern  Waterthmsh 

17. 

Ring-necked  Duck 

49. 

Least  Flycatcher 

81. 

Mourning  Warbler 

18. 

Canvasback 

50. 

Tree  SwaJJLow 

82. 

Hooded  Warbler 

19. 

Greater  Scaup 

51. 

Hermit  Thrush 

83. 

Wilson's  Warbler 

20. 

Lesser  Scaup 

Swainson's  Ihrush 

84. 

Canada  Warbler 

21. 

Bufflehead 

53. 

Gray-cheeked  Thrush 

85. 

Bobolink 

22. 

Hooded  Merganser 

Veery 

86. 

Western  Meadowlark 

23. 

Common  Merganser 

Golden-crowned  Kinglet 

87. 

Brewer's  Blackbird 

2it. 

Red-breasted  Merganser 

56.  Ruby-crowned  Kinglet 

88. 

Scarlet  Tanager 

25. 

Broad -winged  Hawk 

57. 

Water  Pipit 

89. 

Rose-breasted  Grosbeak 

26. 

Golden  Eagle 

Cedar  Waxwing 

90. 

Purple  Finch 

27. 

Osprey 

59. 

Yellow-throated  Vireo 

91. 

Pine  Siskin 

28. 

Virginia  Rail 

6c. 

Solitary  Vireo 

92. 

Le  Conte ' s  Sparrow 

29. 

Sora  Rail 

61. 

Warbling  Vireo 

93. 

Henslow's  Sparrow 

30. 

American  Coot 

62. 

Black  and  White  Warbler 

94. 

Vesper  Sparrow 

31. 

Semipalmated  Plover 

63. 

Swainson's  Warbler 

95. 

Lincoln's  Sparrow 

32. 

Common  Snipe 

6'+. 

Common  Tern 

II     Birds  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 
1.  Ruddy  Duck  2.  Black  Duck 


III 


Birds  found  only  in  the  Southern  Mississippi  Valley  Alluvium  MLRA  and  the  Southern 
Mississippi  Val ley  Silty  Uplands  MLRA 


1.  Horned  Grebe 

2.  Western  Grebe 

3.  Eared  Grebe 

4.  White  Pelican 

5.  Bald  Eagle 

6.  American  Golden  Plover 

7.  Willet 

8.  Stilt  Sandpiper 


9.  Semipalmated  Sandpiper 

10.  Sanderling 

11.  American  Avocet 

12.  Black -billed  Cuckoo 

13.  House  Wren 

14.  Parula  Warbler 

15.  Yellow  Warbler 

16.  Cape  May  Warbler 


17.  Ovenbird 

18.  Louisiana  Waterthrush 

19.  Kentucky  Warbler 

20.  Americain  Redstart 

21.  Sharp-tailed  Sparrow 

22.  Chipping  Sparrow 

23.  Lapland  Long spur 


1/  Common  names  taken  from  Iteterson's  A  Field  Guide  to  the  Birds 


4-33992  5-74 


Appendix  table  II-I6 — Mammal  species 
inhabiting  the  St.  Francis  River  Basin  (a  minimum  checklist)  l/ 

I       Mammals  foxmd  throughout  the  basin 


1 

26 
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Coyote 

1  7 
X  (  • 
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1  P 
Xo  • 

Swamp  Rabbi "t 

t  J. 

Gray  Fox 

19. 

Efistern  Co't'ton'bail 

Ilk 

Raccoon 

20. 

Eastern  Chipmunk 

Long-Tailed  Weasel 

21. 

Gray  Squirrel 

Mink 

22. 

Fox  Squirrel 

hi. 

Spotted  Skunk 

23. 

Southern  Flying  Squirrel 

Striped  Skunk 

Beaver 

River  Otter 

25. 

Marsh  Rice  Rat 

Bobcat 

51. 

White-Tailed  Deer 

Mammals  found  only  in  the  Ozark  Highland  Major  Land  Resource  Area 

X. 

Townsend's  Big- Eared  Bat 

k. 

Black  Bear 

2. 

Meadow  Jumping  Mouse 

• 

Eastern  Spotted  Skunk 

3. 

Brush  Mouse 

6. 

Panther 

III       Mammals  found  only  in  the  Southern  Mississippi  Valley  MLRA  and  the  Southern  Mississippi 
Valley  Silty  Uplands  MLRA 

1.  Southeastern  Myotis  3.  Eastern  Harvest  Mouse 

2.  Nine-Banded  Armadillo  h.  Plains  Pocket  Gopher 


1/  Common  names  taken  from  Hall's  and  Kelson's  The  Mammals  of  North  America,  Vols.  I  and  II 


4-33992  5-74 


Appendix  table  11-17 — Area  of  land  and  forest  land 
St,  Francis  River  Basin,  I969 


Land  class 


Upland  site        Bottcm-land  site  Basin 


Land  area 

Forest  land 
Commercial 
Non-commercial  l/ 


All  forest 


696.U 
37.2 


733.6 


1000  Acres 


251.^ 
0.0 


251.^ 


5,to.2 


9^7.8 
37.2 


985.0 


1/  Includes  unproductive  sites  and  productive  reserve. 


Appendix  table  II-I8 — ^Area  of  land  and  forest  land,  by  states 
St.  Francis  River  Basin,  I969 


Land  class 


Arkansas 


Missouri 


Basin 


Land  area 

Forest  land 
Commercial 
Non-ccamnercial  l/ 

All  forest 

Commercial  forest  as 
a  percent  of  land  area 


2,861.2 


333.2 
.6 


333.8 


12 


1000  Acres  - 
2,5^1.0 

eih.e 
36.6 


651.2 

2k 


5,i+02.2 

9^7.8 
37.2 


985.0 
18 


1/  Includes  unproductive  sites  and  productive  reserve 


4-33992  5-74 


A-55 


Appendix  table  11-19 — Area  of  commercial  forest  land 
by  physiographic  sites  and  state 
St.  Francis  River  Basin,  1969 


Physiographic 
sites 

:  Arkansas 

:  Missouri 

:  Basin 

1000  acres  - 

Bottomland  site 

o  n  0  Q 
ZUZ .  J 

49. 1 

ZDl .  ^ 

Upland  site 

130.9 

565.5 

696.4 

All  sites 

333.2 

614.6 

947.8 

Appendix  table  11-20 — Area  of  commercial  forest 
land  by  ownership  class 
St.  Francis  River  Basin,  1969 

Ownership  class  : 

Arkansas  : 

Missouri 

Basin 

1000  acres  - 

Public: 

National  Forest 
Other  federal 
State 

18.8 
13.0 
34.6 

99.2 
17.0 
16.4 

118.0 
30.0 
51.0 

Total  public 

66.4 

132.6 

199.0 

Private: 

Forest  industry 

Farmer  and  miscellaneous 

11.3 
255.5 

10.2 
471.8 

21.5 
727.3 

Total  private 

266.8 

482.0 

748.8 

All  ovmership 

333.2 

614.6 

947.8 
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Appendix  table  11-21 — Area  of  coiranercial  forest  land 
by  stand  size  classes  and  state 
St.  Francis  River  Basin,  1969 


Stand  size  class 


Missouri 


Arkansas 


Basin 


Sawtlmber 
Poletlmber 

Sapling  and  seedling 
Non-stocked 


197.9 
279.4 
115.9 
21.4 


1000  acres 
162.7 
79.9 
90.6 
0.0 


360.6 
359.3 
206.5 
21.4 


All  classes 


614.6 


333.2 


947.8 


Appendix  table  11-22 — Area  of  commercial  forest  land 
by  productivity  class 
St.  Francis  River  Basin,  19^9 


Productivity  class 


Missouri 


Arkansas 


Basin 


225  cubic  feet  or  more 
165  -  225  cubic  feet 
120  -  165  cubic  feet 
85  -  120  cubic  feet 
50  -    85  cubic  feet 
20  -    50  cubic  feet 


0 
.8 

3.7 
39.4 
159.6 
411.1 


1000  acres 
19.3 
14.7 
37.2 
95.5 
128.0 
38.5 


19.3 
15.5 
40.9 
134.9 
287.6 
449.6 


All  Classes 


614.6 


333.2 


947.8 
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APPENDIX  TABLES  -  CHAPTER  III 


Econcmic  Development 


Appendix  table  III-l — Area  of  land  and  forest,  St.  Francis  Econoaic 

Stxidy  Area,  year  I969 


Land  class 

Area 

Arkansas 

:     Missouri  : 

Study  area 

Land  area 

-  1,000  acres  - 
1+, 872.1 

9,619.1+ 

Forest  land: 

CosnmercicuL 

656.5 

1,712.7 

2,369.2 

NoncoDaraercial  1/ 

0.8 

68.0 

68.8 

All  forest 

657.3 

1,780.7 

2,1*38.0 

Forest  land  as  a  percent 
of  land  area 

Ik 

37 

25 

1/  Includes  \inproductive  sites  and  productive  reserve. 

Source:    I969  Arkansas  Forest  Survey  and  1972  Missouri  Forest  Survey. 
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Appendix  table  III-3 — Area  of  coninercial  forest  land  by  ownership  class, 
St.  Francis  Economic  Stiidy  Area,  year  I969 


Omership  class 

Area 

Arkansas 

:     Missoxupi  : 

Study  area 

Pablic: 
National  Forest 
Other  FedercQ. 
State 

18.8 
23.2 
32.1 

—  1,000  acres  • 

262.1 
14. U 
31.6 

280.9 
37.6 
63.7 

Total  public 

7k,l 

308.1 

382.2 

Private : 

Forest  industry 

Farmer  and  miscellaneous 

46.2 
536.2 

42.7 
1,361.9 

88.9 
1,898.1 

Total  private 

582.4 

1,404.6 

1,987.0 

All  ownership 

656.5 

1,712.7 

2,369.2 

Source:    I969  Arkansas  Forest  Survey  and  1972  Missouri  Forest  Survey. 
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Appendix  table  lll-k — Area  of  canraercial  forest  land  by  forest  type, 
St.  Francis  EccMionic  Study  Area,  year  I969 


Area 

Arkansas  : 

Missouri  : 

Study  area 

Oak-pine 

l+.l 

117.5 

121.6 

Oak-hickory 

136.9 

l,iH1.7 

1,5^.6 

Oak- gum- cypre e s 

If  11. 8 

3I+.2 

M+6.0 

Elm- ash- cottonwood 

103.7 

89.1 

192.8 

Honstocked 

0.0 

60.2 

60.2 

All  types 

656.5 

1,712.7 

2,369.2 

Source:    I969  Arkansas  Forest  Survey  and  1972  Missouri  Forest  Survey. 


Appendix  table  III-5— Area  of  coaanercial  forest  land  by  stand-size  class, 
St.  Francis  Econcmic  Study  Area,  year  I969 


Stand- size  cla,ss 

Area 

Arkansas 

:  Missouri 

:     Study  area 

-  1,000  acres  -  • 

Sawtimber 

320.6 

872.0 

Ibletimber 

157.5 

778.6 

936.1 

Saplings  and  seedlings 

322.5 

500.9 

Nonstocked 

0.0 

60.2 

60.2 

All  class 

656.5 

1,712.5 

2,369.2 

Source:    I969  Arkansas  Forest  S\irvey  and  1972  Missouri  Forest  Survey. 
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APPENDIX  TABLES  -  CHAPTER  IV 


Problems  and  Needs  of  Water  and  Related  Land  Resources 


Subsurface  -  Seepage  Problems 


Ground  water  and  excess  surface  water  have  been  problems  in  the 
basin  since  it  was  first  used  for  the  production  of  agricultural  crops. 
Measures  were  taken  to  relieve  problems  of  excess  surface  water  and 
flooding  in  the  early  development  of  the  area  by  constructing  elaborate 
ditch  systems.    These  ditch  systems  indirectly  relieved  many  of  the 
ground  water  problems. 

Many  complaints  have  been  made  by  land  owners  and  operators  of 
continuing  problems  of  the  movement  of  water  below  the  ground  siirface. 
The  complaint  most  frequently  made  was  that  high  stages  in  floodways 
would  cause  crop  damage  because  of  seepage  of  water  under  the  levees. 
The  high  stages  in  the  floodways  were  higher  than  natural  conditions 
because  the  levees  restricted  the  cross-sectional  area  above  the  bank- 
full  flow.    In  some  locations,  high  ground  water  was  attributed  to  high 
stages  of  the  Mississippi  River. 

The  complaints  resulted  in  a  study  by  the  Soil  Conservation  Service 
for  the  Corps  of  Engineers  to  determine  the  extent,  magnitude,  and  effect 
of  seepage  water  along  the  St.  Francis  floodway.    Also,  the  data  would 
be  used  to  evaluate  various  alternative  methods  of  reducing  the  prob- 
lems.   Five  pilot  areas  with  differing  environmental  conditions  were 
selected  for  the  study. 

The  Eivervale  area  was  north  of  the  confluence  of  the  St.  Francis 
River  and  Right  Hand  Chute  of  Little  River.    This  area  had  a  history  of 
seepage,  different  kinds  of  surface  soil,  and  a  cropping  pattern  of  soy- 
beans and  cotton,  and  levees  on  three  sides. 

The  Cardwell  area  has  a  relatively  thin  surface  stratum  of  clay  or 
silt  with  a  small  area  of  exposed  sand.    The  Kennett  area  was  selected 
to  determine  the  effects  of  a  rapidly  permeable  soil  on  the  rate  of 
seepage  and  the  effect  of  a  ditch  traversing  the  area  on  ground  water 
elevations.    The  Tulot  area  included  a  deep  ditch  which  extends  through 
the  fine  grained  surface  deposits  to  the  underlying  sand.    The  ditch 
was  serving  as  an  interceptor  of  seepage  water  coming  under  the  levee 
from  the  St,  Francis  floodway.    The  Piggott  area  has  high- silt  soils 
with  the  levee  surrounding  two  sides  of  the  area. 

For  a  more  detailed  description  and  results  from  this  l8-month 
study  refer  to  St.  Francis  River  Basin  Below  Wappapello  Lake,  Missouri 
and  Arkansas,  Preliminary  Hiase  Report,  (Gro\ind  Water  Investigation), 
Department  of  the  Army,  Memphis  District,  Corps  of  Engineers,  Memphis, 
Tennessee,  October  1971. 

In  the  Rivervale  area,  the  piezometric  surface  generally  sloped 
from  the  north  central  part  of  the  area  toward  the  southwest,  south,  and 
southeast  to  about  the  Poinsett  County  line.    South  of  the  county  line, 
the  slope  was  toward  Ditch  No.  56  and  Ditch  No.  k,    Biese  slopes  are 
shown  on  figures  1  and  2  for  the  peak  on  April  27,  1970  and  the  low  on 
August  3 J  1970,    The  piezometric  surface  fluctuated  four  to  five  feet 
between  the  peak  and  the  low.    The  piezometric  surface  on  April  27th 
was  two  feet  deep  in  most  of  the  area,  one  foot  deep  in  areas  near  the 
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levee,  and  less  than  half  a  foot  deep  in  a  few  places  but  was  from  two 
to  seven  feet  deep  in  August, 

The  water  tables,  as  measured  by  shallow  piezometers  in  the  root 
zone,  did  not  correlate  with  the  piezometric  surface  measured  in  the 
deeper  aquifer.    The  piezometric  surface  in  the  sand  (20  feet  deep) 
varied  with  the  stages  in  the  floodway  while  the  water  table  showed 
very  little  change. 

Crop  responses  to  the  water  table  indicated  that  two  thirds  of 
the  crops  benefited  from  the  water  table.    Planting  was  delayed  in  one- 
tenth  of  the  area  becaiise  of  surface  water  ponding.    No  damages  to 
crops  could  be  definitely  attributed  to  shallow  water  table  because  of 
seepage  from  the  floodways. 

In  the  Cardwell  area,  the  water  sloped  toward  Red  Devil  Ditch. 
The  water  table  benefited  crops  on  30  percent  of  the  area.    About  10 
percent  of  the  area  received  crop  damage  from  ponded  surface  water  but 
no  damage  could  be  attributed  to  shallow  water  tables. 

In  the  Kennett  area  the  water  table  sloped  toward  Ditch  No,  3. 
About  30  percent  of  the  area  benefited  from  the  water  table  and  30  per- 
cent was  damaged  by  ponded  surface  water. 

The  Tulot  Ditch  appeared  to  be  effective  in  providing  relief  of 
excess  ground  water.    The  piezometric  surface  and  water  table  sloped 
toward  the  ditch  during  both  high  and  low  stages  in  the  floodway. 
Crops  benefited  by  the  water  table  on  30  percent  of  the  area.  Surface 
water  was  ponded  on  30  percent  of  the  area  but  no  damages  were  observed. 
A  non-detrimental  perched  water  table  existed  under  10  percent  of  the 
area. 

In  the  Piggott  area,  the  piezometric  surface  was  nearly  level  at 
any  given  time;  however,  it  fluctuated  about  10  feet  between  high  and 
low  stages  in  the  floodway.    Water  tables  and  water  levels  in  drainage 
ditches  did  not  correlate  well  with  the  piezometric  surface.  Planting 
was  delayed  on  hO  percent  of  the  area  because  of  either  excess  rainfall 
or  ponded  surface  water;  however,  no  damages  were  caused  by  shallow 
water  table. 

The  procedures  used  in  making  the  observations  and  collecting  the 
data  were  highly  refined  and  have  a  high  degree  of  reliability;  however, 
the  time  period  was  only  18  months  and  included  only  one  growing  season, 
therefore,  the  conclusions  from  this  study  of  seepage  problems  along 
the  St.  Francis  do  not  imply  that  in  years  of  higher  rainfall  or  higher 
stages  in  the  floodway  that  real  and  significant  seepage  problems  wo\ild 
not  occur.    Part  of  the  seepage  problems  occ\ir  on  slopes  •v^ere  fine 
textured  material  is  overlain  with  sand.    The  sand  has  high  rainfall 
intake  rates  and  low  water-holding  capacity,  which  causes  a  saturated 
condition  at  the  clay-sand  interface  and  subsequent  seei)age.    The  flow 
directions  of  ground  water  shown  in  figures  1  and  2  are  indicative  of 
this  condition  which  is  fairly  common  in  the  area  and  independent  of 
floodway  stages. 
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Appendix  table  I V-2--EstlmAted  principal  u«e  cf  water  by  ■ooree  anf*  countlei  -  1970 
St.  Prancis  RlTer  Batln^  allllon  gallons  per  day 


Rural 

use 

Irrlffatlon 

nibXlc  sui^ly 

Self  supplied  industrr 

Daestlc 

Livestock 

Rice 

Countv 

Ground 
vater 

Surface 
water 

Ttotal 

Ground 
imter 

f.urface 
water 

Total 

Ground 
water 

Ground 
water 

Surface  I 
water 

Itotal 

Ground 
water 

Surface 
water 

CUy 

.I48 

0 

.1.8 

0 

0 

0 

.10 

.06 

.06 

.12 

k.T7 

0 

1..77 

Craighead 

0 

3-72 

.72 

.16 

.88 

1.05 

.11 

.07 

.18 

12.63 

0 

12.63 

Crlttenten 

3.51. 

0 

.0^1 

0 

.0', 

1.02 

.08 

.02 

.10 

27.96 

0 

27.96 

Croia 

l.Ok 

0 

l.Oli 

1.22 

.17 

1-39 

.70 

.11. 

•  03 

.17 

85.99 

1.16 

87.15 

Greene 

1.8lt 

0 

l.8it 

.15 

0 

.lb 

.60 

.13 

.oq 

.22 

6.80 

0 

6.80 

Lee 

.58 

0 

.58 

0 

0 

0 

.kk 

.07 

.05 

.12 

9.88 

.2<) 

10.17 

NlsaiMippl 

1..83 

0 

I1.83 

6.96 

0 

6.96 

1.13 

.10 

.03 

.13 

3-99 

2.01 

6.00 

fblUlps 

0 

0 

0 

0 

0 

0 

.01 

0 

.01 

.01 

0 

0 

0 

R>ln«ett 

1.7U 

0 

1.71. 

.29 

0 

.29 

.80 

.06 

.ok 

.10 

78. W. 

0 

78  .U. 

St.  Franel* 

1.82 

0 

1.82 

.30 

0 

•  30 

.99 

.16 

.01. 

.20 

1.1.18 

3.19 

W..37 

Woodruff 

.03 

0 

.03 

.01 

0 

.01 

.02 

.01 

.01 

.02 

2.00 

.10 

2.10 

County  totals  - 
Arkansas 

10.62 

0 

19.62 

9.70 

.33 

10.03 

6.95 

.92 

.1.5 

1.37 

273.66 

6.75 

260. Ill 

Appendix  table  IV-2  (coot.) — Estimated  principal  asc  cf  water  ky  source  and  eouaties  -  1970 
St.  Francis  Rlwer  Basin,  Billion  gallons  per  day 


County 

Irrigation  (continued) 
Other  crops 

Fish  anr 

i  ■Innow 

fanss 

Recreation  and 
Wildlife  iMpounteents 

Fnel-electric  pwer 

Coaaty  total 

Ground 
water 

Surface 
water 

Itotal 

Ground 
water 

Surface 
water 

Itotal 

Ground 
water 

Surface 
water 

■natal 

Ground 
water 

Surface 
water 

Total 

Groand 
water 

Sarfaec 
water 

Itttal 

Clay 

.55 

0 

.55 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6.05 

06 

6.U 

Craighead 

15.87 

0 

15.87 

.23 

.10 

.33 

0 

0 

0 

0 

0 

0 

31.. 33 

33 

3I..66 

Crittenden 

5.05 

0 

5.05 

.98 

.76 

1.71. 

0 

0 

0 

0 

0 

0 

38.70 

78 

39. W 

Cross 

6.63 

.77 

7.1»0 

2.1.6 

I.3U 

3.80 

0 

0 

0 

0 

0 

0 

96.18 

3 

1.7 

101.65 

Greene 

0 

.01 

.01 

.32 

.01. 

.36 

0 

0 

0 

0 

0 

0 

9.81. 

11. 

9.96 

Lee 

2.1.3 

0 

2.1.3 

.OU 

.21. 

.28 

0 

0 

0 

0 

0 

0 

13.lkl. 

58 

11.  .02 

Mississippi 

.39 

.02 

.Ul 

1.19 

0 

1.19 

.01 

32. lU 

32. 1^ 

0 

0 

0 

18.60 

31. 

20 

52.80 

Rilllips 

0 

0 

0 

0 

0 

0 

0 

2.93 

2.93 

.72 

3^5.20 

31.5.92    1/  .73 

3W 

111 

3U8.87 

fblnsett 

22.16 

0 

22.16 

.80 

.93 

1.73 

0 

.11. 

.11. 

0 

0 

0 

101..  29 

1 

11 

105. 1« 

St.  Francis 

8.88 

.81 

9.69 

2.26 

1.30 

3.56 

0 

0 

0 

.38 

.90 

1.28 

55.97 

6 

21. 

62.21 

Woodruff 

.08 

0 

.08 

.30 

.17 

.1.7 

0 

0 

0 

0 

0 

0 

2.1.5 

28 

2.73 

County  totals 
Arkansas 

62.  OU 

1.61 

63.65 

8.58 

1..88 

13.1.6 

.01 

35.21 

35.22 

1.10 

31.6.10 

31.7.20 

382.58 

395 

33 

777.91 

1/  Witbdraral  is  froa  the  Mississippi  River  outside  the  basin  boundary. 
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Appendix  table  TV-2  (cont.)--Estl»«ted  principal  use  of  water  by  source  and  counties  -  1Q70 
St.  Francis  Rirer  Basin,  ■IHlon  gallons  per  day 


County 

Public  supply 

Self  supplied  industry 

Rural  nae 

IrriKation 

Ocaeitic 

Livestock 

Rice 

Ground 
water 

Surface 
water 

Total 

Ground 
water 

Surface 
water 

Ttotal 

Ground 
water 

Ground 
water 

Surface 
water 

Ttotal 

Ground 
water 

Surface 
water 

Itotal 

Bolll Qger 

.01 

0 

.0) 

0 

0 

0 

.ou 

.01 

.03 

.01. 

0 

0 

0 

Butler 

0 

3 

0 

0 

0 

0 

.01 

0 

.01 

.01 

0 

0 

0 

Cape  Girardeau 

.03 

0 

•  03 

0 

0 

0 

.08 

0 

.01 

.01 

0 

0 

0 

Dunklin 

1.78 

0 

1.78 

.06 

0 

.06 

.56 

.03 

.07 

.10 

0 

0 

0 

.29 

0 

.29 

10.90 

0 

10.90 

.16 

.01 

.05 

.06 

0 

0 

0 

naai son 

.29 

0 

.29 

0 

0 

0 

.10 

.02 

.11 

.13 

0 

0 

0 

im  Madrid 

.9U 

0 

.91* 

0 

0 

Q 

.31. 

.02 

.06 

.08 

.25 

.03 

.28 

tatlicot 

1.97 

0 

1.97 

0 

0 

0 

.UO 

.01 

.03 

.01. 

3.00 

.33 

3.33 

St.  Fruicoii 

1.22 

0 

1.22 

23.50 

0 

23.50 

.21. 

.02 

.10 

.12 

0 

0 

0 

Ste.  GeneTlere 

.03 

0 

.03 

0 

0 

0 

.02 

0 

.02 

.02 

0 

0 

0 

Scott 

1.00 

0 

1.00 

0 

0 

0 

.19 

.OU 

.10 

.lU 

.60 

.07 

.67 

Stoddard 

1.23 

0 

1.23 

.37 

0 

.37 

.66 

.11 

.32 

.1.3 

1..51. 

.50 

5.01. 

Wayne 

.23 

0 

.23 

0 

0 

0 

.17 

.01 

.10 

.11 

0 

0 

0 

County  totals  - 
MiaaoTiTl 

9.02 

0 

9.02 

31.. 83 

0 

J1..83 

2.97 

.28 

1.01 

1.29 

8.39 

.93 

9.32 

BaalB  totala  - 

28.611 

0 

28.61. 

.33 

1.1..86 

1.20 

1.1.6 

2.66 

282.05 

7.68 

289.73 

Baaln  totala  - 

ke.n./yT. 

32,077 

0 

32,077  1.9,873 

370  50,21.3 

11,110 

1,3W. 

1,635 

2,979 

315,896 

8,602     321.,  1.98 

Anwndlx  tabic  lT-2  (cont.) — latlaated  principal  uae  of  vater  by  lOUTce  and  coantiei  -  1970 
St.  Francis  RiTcr  Batin,  ■lUlon  gallons  per  day 


Irrigation  (coatinuad) 

Recreation  ai 

Id 

Other  crova 

Plah  an 

d  ainnoa 

fama 

Wildlife  inowkKots 

Puel-clactric  power 

County  total 

Cooty 

Qrovid 
mt«r 

Sarfac* 
watar 

Total 

Croaad 
watar 

Sarfaca 
water 

Total 

Groocd 
watcr 

Surface 
water 

Total 

Groind 
watar 

Surface 
water 

Total 

Ground 
water 

Surface 
water 

Total 

BoUlncer 

.02 

0 

.02 

.06 

.Ok 

.12 

0 

1.U2 

1.U2 

0 

0 

0 

.16 

1.49 

1.65 

■atlar 

0 

0 

0 

.58 

.29 

.87 

0 

.01 

.01 

0 

0 

0 

.59 

.31 

.90 

Capa  Olrardaan 

0 

0 

0 

.08 

.01. 

.12 

0 

2.96 

2.98 

0 

0 

0 

.19 

3.03 

3.22 

DMklln 

6.08 

.67 

6.75 

.08 

.01. 

.12 

.02 

2.1.6 

S.kS 

0 

7.02 

7.02 

8.61 

10.26 

18.87 

Iron 

0 

0 

0 

0 

0 

0 

0 

1.22 

1.22 

0 

0 

0 

11.36 

1.27 

12.63 

0 

0 

0 

0 

0 

0 

0 

1.39 

1.39 

0 

0 

0 

.41 

1.50 

1-91 

lav  IMrld 

8.1.5 

.91. 

9.39 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10.00 

1.03 

U.03 

talaeot 

1.31. 

.15 

1.1.9 

.08 

.ok 

.12 

0 

.55 

.55 

0 

0 

0 

6.80 

1.10 

7.90 

St.  Fraaeola 

0 

0 

0 

0 

0 

0 

0 

2.68 

2.68 

0 

0 

0 

24.96 

2.78 

27.76 

5tc.  OaaeTlera 

0 

0 

0 

0 

0 

0 

0 

.38 

.38 

0 

0 

0 

.05 

.40 

.45 

Scott 

I..60 

.50 

5.10 

0 

0 

0 

0 

.28 

.28 

0 

0 

0 

6.43 

.95 

7.38 

Stoddard 

ll».5l« 

1.62 

16. 16 

.58 

.29 

.87 

.02 

2.09 

2.11 

0 

0 

0 

22.05 

4.82 

26.87 

W«TM 

0 

0 

0 

.08 

.ou 

.12 

0 

IW.56 

ll«.56 

0 

0 

0 

■'•9 

148. 70 

14?.1J 

Connty  totals  - 
KLssoari 

35.03 

3.88 

38.91 

1.56 

.78 

2.31. 

.Ok 

164.02 

161.. 06 

0 

7.02 

7.02 

92.12 

177.64 

269.76 

Basia  totala  - 
and 

97.07 

5.1.9 

102.56  IC.ll. 

5.66 

15.80 

.05 

199.23 

199.28 

1.10 

353.12 

354.22 

474.70 

572.97 

1,047.67 

Ac.n./Tr.     106, 71^      6,149  U4,867  11,357       6,339  17,696         56   223.138   223,194    1.232     395,494      396,726      531,664     641,726  1,173,390 
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Appendix  table  IV-'+ — Public  water  supplies,  cities  and  towns 
with  population  over  100  (Arkansas),  St.  Francis  River  Basin 


Counties  and  cities 


Population 


Ownership 


Source 


Clay  County 


Patterson 

Piggott 

Rector 

St.  Francis 

Greenway 


kn 

3,089 
1,990 
297 
2^0 


Municipal 
Municipal 
Municipal 
Municipal 
Municipal 


McCrory  Supply 

Wells 

Wells 

Wells 

Wells 


Craighead  County 


Bay  751 

Black  Oaks  272 

Brookland  1+65 

Caraway  952 

Farville  350 

Jonesboro  27,050 

Lake  City  9I+8 

Lake  View  200 

Monette  1,076 

Crittenden  County 

Crawfordsville  83I 

Earle  3,1^+6 

Gilmore  I+61 

Heafer-Black  Oak  300 

Marion  1,63^ 

Turrell  783 

West  Memphis  25,892 

Cross  County 

Cherry  Valley  556 

Hickory  Ridge  klO 

Parkin  1,731 

Wynne  6,696 


Greene  County 


Municipal  Wells 

Municipal  Wells 

Municipal  Wells 

Municipal  Wells 

Association  Wells 

Municipal  Wells 

Municipal  Wells 

Association  Wells 

Municipal  Wells 


Municipal  V.'ells 

Municipal  Wells 

Municipal  Wells 

Ass,  Tryonza  Supply  Wells 

Municipal  Wells 

Municipal  Wells 

Municipal  Wells 


Municipal  Well 

Municipal  Well 

Municipal  Wells 

Municipal  Wells 


Center  Hill 

Marmaduke 

Paragould 


1,201 
821 
10,639 


Municipal 
Municipal 
Municipal 


Paragould  Supply 

Wells 

Wells 


Lee  County 


Marianna  6,196 

Mississippi  County 

Armorel  15 0 

Bassett  265 

Blytheville  2l4,752 

Burdett  173 

Dell  358 

Dogwood  300 

Dyess  i+33 

Gosnell  1,386 

Grider-Driver  350 

Joiner  839 

Keiser  688 

Leachville  1,582 

Little  River  i*00 

Luxor a  1,566 

Manila  l,96l 

Osceola  7,204 

West  Ridge  I60 

Wilson  1,009 

Yarbro  300 


Municipal 

Wells 

Private 

Well 

Municipal 

Well 

Blytheville  Water  Company 

Wells 

Association 

Wells 

Municipal 

Well 

Association 

Well 

Association 

Well 

Association 

Well 

Association 

Osceola  Supply 

Municipal 

Wells 

MunicipeQ. 

Well 

Municipal 

Wells 

Association 

Well 

Municipal 

Well 

Municipal 

Wells 

Municipal 

Wells 

Association 

Association 

Wells 

Association 

Well 

4-33992  5-74 
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Appendix  table  Vf-h  (cont.) — Public  water  supplies,  cities  and  towns 
with  population  over  100  (Arkansas),  St.  Francis  River  Basin 


Counties  and  cities 


Population 


Ownership 


Source 


Riillips  County 

Helena 

St.  Francis  County 

Caldwell 
Forrest  City 
Hughes 
Madison 
Widener 

Poinsett  County 

Black  Oak 

Fisher 

Harrisburg 

Lepanto 

Marked  Tree 

Bayneway 

Trumann 

Tyronza 

Weiner 


10,U15 


292 
12,521 
1,872 
98k 
292 


272 
361 
1,931 
1,8U6 
3,208 
190 
5,938 
510 
715 


Municipal 


Municipal 
Municipal 
Municipal 
Municipal 
Municipal 


Municipal 

Municipal 

Municipal 

Municipal 

Municipal 

Association 

Municipal 

Municipal 

Municipal 


WeUs 


Forrest  City  Supply 

Wells 

Wells 

Forrest  City  Supply 
Forrest  City  Supply 


Wells 

Well 

Wells 

Wells 

Wells 

Well 

Wells 

Wells 

Well 


4-33992  5-74 
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Appendix  table  Ff-k  (cont.) — Public  water  supplies,  cities  and  towns 
with  population  over  100  (Missovuri),  St.  Francis  River  Basin 


Counties  and  cities 


Population 


Source 


Stoddard  County 

Advance  City 

Bell  City 

Bernie 

Bloomfield 

Dexter 

Dudley 

Essex 

Grayridge 

Puxico 

Diinklin  Coiinty 


903 
k2k 
1,641 
1,58U 
6,02k 
2k8 
1,040 
250 
759 


Well 

Well 

Wells 

Wells 

Wells 

Well 

Well 

Well 

Wells 


Arbyrd 

Campbell 

Cardwell 

Clarkton 

Holccmb 

Homersville 

Kennett 

Maiden 

Senath 

Scott  County 

Benton 

Chaffee 

Kelso 

Miner 

Morley 

Or  an 

Scott  City 

Sikeston 

Vanduser 

Iron  Coiinty 

Annapolis 
Arcadia 
Ironton 
Pilot  Knob 

New  Madrid  County 

Gideon 

Howardville 

Lilbourn 

Marston 

Matthews 

Morehouse 

New  Madrid 

North  Lilbourn 

Rarma 

Point  Pleasant 

Portageville 

Risco 


575 
1,979 

886 
1,177 

593 

693 
9,852 
5,374 
1,484 


640 
2,793 
401 
640 
528 
1,226 
2,464 
14,690 
306 


330 
627 
1,452 

582 


1,112 
500 

1,152 
666 
538 

1,332 

2,719 
334 

1,051 
115 

3,113 
4l2 


Well 

Wells 

Well 

Wells 

Well 

Well 

Wells 

Wells 

Well 


Wells 

Wells 

Wells 

Well 

Well 

Wells 

Wells 

Wells 

Wells 


Well 
Wells 

Surface  Water 
Surface  Water 


Welle 

Well 

Wells 

Well 

WeU 

Well 

Wells 

Well 

Wells 

Well 

Wells 

Wells 


4-33992  5-74 
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Appendix  table  IV-4  (cont. )— Public  water  supplies,  cities  and  towns 
with  population  over  100  (Mlssoxirl),  St.  Francis  River  Basin 


Counties  and  cities 


Population 


Source 


Pemiscot  County 


Braggadocio 

Bragg  City 

CaruthersvlUe 

Cooter 

Deering 

Hayti 

Holland 

Pascula 

Hemes town 

Steele 

Warden 

St.  Francois  County 

Bismarck 
Farmington 

Cape  Girardeau  County 

Delta 
Madison  County 

Fredericktown 
Wayne  County 

Greenville 


I4OO 
210 

7,350 
klk 
138 

3,8Ul 
329 
180 
273 

2,107 
275 


1,387 
6,590 


k62 


3,799 


321 


Well 

Well 

Well 

Well 

Well 

Wells 

Well 

Wells 

Well 

Well 

Well 


Wells 
Wells 


Well 


Surface  Water 


Well 


4-33992  5-74 
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Appendix  table  IV- 5 — Availability  of  sewage  treatment  plants  by  counties  in  towns 
with  population  over  100  (Missoviri),  St,  Francis  River  Basin 


Sewage 

Treatment 

Location 

Population 

Available 

Stoddard  County 


Advance  903  Yes 

Baker  (n't)  No 

Bell  City  k2k  Yes 

Bernie  l,6hl  Yes 

BloomfieM  l.SS^t  Yes 

Brownwood  (250)  No 

Dexter  6,024  Yes 

Dudley  2hQ  No 

Essex  IfOkO  No 

Grayridge  (250)  No 

Puxico  759  Yes 

Cape  Girardeau  County 

Delta  1*62  Ho 

Randies  (I69)  No 

Iron  County 

Annapolis  330  Yes 

Arcadia  627  Yes 

Des  Arc  222  Ho 

Glover  (kOO)  No 

Granitevllle  (400)  No 

Ironton  1,^52  Yes 

Pilot  Knob  582  No 

Madison  County 

Cobalt  City  Village  228  No 

Fredericktown  3,799  Yes 

Junction  City  I66  No 

Mine  La  Motte  (120)  No 

New  Madrid  County 

Catron  122  No 

Gideon  1,112  Yes 

Howardville  5OO  No 

Lilbourn  1,152  Yes 

Matthews  538  No 

Marston  666  No 

Morehouse  1,332  Yes 

New  Madrid  2,719  Yes 

North  Lilbourn  334  No 

Parma  1,051  Yes 

Point  Pleasant  (115)  No 

PortageviUe  3,117  Yes 

Risco  1+12  No 

Wayne  County 

Greenville  328  Ho 

Patterson  (1^5)  Ho 


4-33992  5-74 
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Appendix  table  IV-5  (cont. ) — Availability  of  sewage  treatment  plants  by  counties 
in  towns  with  population  over  100  (Missouri),  St.  Francis  River  Basin 


Sewage 

Treatment 

Location 

Population 

Available 

Pemiscot  County 

Brass  Citv 

(210) 

No 

Braggadocio 

(UOO) 

No 

Carthesville 

7,3i)0 

Yes 

Cooter 

hlk 

No 

Deering 

(138) 

No 

Hayti 

3,8i+l 

Yes 

Holland 

329 

No 

Homestown 

(273) 

No 

£  a  o  J.CI 

180 

No 

Steele 

2,107 

Yes 

Warden 

(275) 

No 

St.  Francois  County 

Bismarck 

1,387 

Yes 

Doe  Run 

(800) 

No 

Farmington 

6,590 

Yes 

Iron  Mountain 

(300) 

No 

Knob  Lick 

(150) 

No 

Scott  County 

Benton 

6k0 

Yes 

Chaffee 

2,793 

Yes 

Haywood  City 

(i+20) 

No 

Kelso 

i*01 

No 

Morley 

(528) 

No 

Minor 

6ho 

No 

New  Hamburg 

(185) 

No 

Oran 

1,226 

Yes 

Scott  City 

2,1+64 

Yes 

Sikeston 

14,690 

Yes 

Vanduser 

306 

No 

Dunklin  County 

Arbyrd 

575 

No 

Campbell 

1,979 

Yes 

Clarkton 

1,177 

No 

Cordwell 

(859) 

No 

Holcomb 

593 

No 

Homerville 

693 

Yes 

Kennett 

9,852 

Yes 

Maiden 

5,374 

Yes 

Rives 

(120) 

No 

Senath 

1,484 

Yes 

Note:  Populations  in  parenthesis  were  taken  from  1970  Missouri  road  map  -  other 
came  from  1970  census. 
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Appendix  table  IV-6 — Availability  of  sewage  treatment  plants  by  counties  in 
towns  with  population  over  100  (Arkansas),  St.  Francis  River  Basin 


Sewage 

Treatment 

Location 

Population 

Available 

Clay  County 

Patterson 

1+17 

Ho 

Piggott 

3,087 

Yes 

Rector 

1,990 

Yes 

St,  Francis 

297 

No 

Greenway 

zko 

No 

Craighead  County 

Bay 

751 

Yes 

Black  Oaks 

272 

No 

Brookland 

h63 

No 

Caraway 

952 

Yes 

Farville 

350 

No 

Jonesboro 

27,050 

Yes 

Lake  City 

9W 

Yes 

Lakeview 

200 

No 

Monette 

1,076 

Yes 

Crittenden  County 

Crawfordsville 

831 

Yes 

Earle 

3,1^+6 

Yes 

Gilmore 

i+6l 

No 

Heafer-Black  Oak 

300 

No 

Marion 

1,631+ 

Yes 

Turrell 

783 

Yes 

West  hfemphis 

25,892 

Yes 

Cross  County 

Cherry  Valley 

Yes 

Hickory  Ridge 

1+10 

Yes 

Parkin 

1,731 

Yes 

Wynne 

6,696 

Yes 

Greene  County 

Center  Hill 

1,201 

No 

Marmadiike 

821 

Yes 

Paragould 

10,639 

Yes 

Lee  County 

Marianna 

6,196 

Yes 

Mississippi  County 

Armorel 

ISO 

No 

Bassett 

26s 

No 

Rl  v+.hfivi  lip 

ok  yep 

Burdett 

No 

Dell 

No 

Dogwood 

300 

No 

Dyess 

i+3'^ 

No 

Gosnell 

1  ^86 

No 

Grider "Driver 

No 

Yarbro 

300 

No 

Joiner 

839 

Yes 

Reiser 

688 

No 

Leachvi  He 

1,582 

Yes 

Little  River 

1+00 

No 

Luxora 

1,566 

Yes 

Manila 

1,961 

Yes 

Osceola 

7,20i+ 

Yes 

West  Ridge 

160 

No 

Wilson 

1,009 

Yes 
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Appendix  table  IV-6  (cont.  )~Availabllity  of  sewage  treatment  plants  by  counties 
in  towns  with  population  over  100  (Arkansas),  St.  Francis  River  Basin 


Location 

Poptilation 

Sewage 
Treatment 
Available 

10  Ill's 

Yea 

St,  Francis  County 

Caldwell 

292 

No 

Forrest  City 

12,521 

Yes 

Hughes 

xes 

Madison 

oAii 

yOH 

xes 

Widener 

no 

Poinsett  County 

JJ-CtU-ft.  van. 

iVO 

Fisher 

Harrisburg 

1,931 

Yes 

1,846 

Yes 

Marked  Tree 

3,208 

Yes 

Payneway 

190 

No 

Trumann 

5,938 

Yes 

Tyronza 

510 

Yes 

Weiner 

715 

Yes 
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Pollution  Survey  Report 
Arkansas  Pollution  Control  Conmiission 
St,  Francis  River  Basin,  I965  to  I968 

Summary  and  Conclusions 

The  results  of  this  survey  show  the  possible  sources  of  water 
pollution  in  the  St,  Francis  River  Basin,  their  effects  on  the  receiv- 
ing streams  and  some  background  data  which  may  be  used  for  future 
pollution  control  activities,    Die  data  obtained,  especially  those 
from  municipalities  and  industries  without  adequate  waste  treatment 
facilities,  indicate  the  sources  where  abatement  measures  are  needed 
to  control  effectively  water  pollution  of  surface  streams. 

At  the  time  of  the  survey  there  were  thirty  known  significant 
sources  of  domestic  wastes  from  the  cities  and  installations  located 
within  the  St,  Francis  River  Basin,    Of  these  sources  the  following 
cities  or  places  have  secondary  waste  treatment  facilities:  Bay, 
Blytheville,  Agrico  Chemical  Comx)any,  Blytheville  Air  Force  Base, 
Caraway,  Forrest  City,  Harrisburg,  Jonesboro,  Lake  City,  Lepanto, 
Manila,  Marked  Tree,  Paragould,  Piggott,  Rector,  Truraann,  lyronza, 
and  Vynne,    The  cities  with  primary  sewage  treatment  pleints  are 
Marianna,  Iferion,  Monette  and  Parkin.    Bie  cities  of  Hughes,  Leach- 
ville  and  Mannaduke  have  inadequate  sewage  treatment  plants  which  were 
being  bypassed  while  the  cities  of  Helena,  Luxora,  Osceola,  West  Mem- 
phis and  Wilson  have  no  treatment  facilities  and  are  discharging 
untreated  sewage  directly  into  the  receiving  streams. 

In  addition  there  are  twelve  sources  of  industrial  wastes  which 
were  investigated  and  sampled  during  this  survey.    Of  these  sources 
three  discharge  directly  into  the  Mississippi  River,  two  have  wapte 
treatment  facilities  under  construction,  one  disposes  most  of  its 
effluent  into  the  city  sewer  while  six  have  no  waste  treatment  facili- 
ties.   The  industries  surveyed  were  Agrico  Chemical  Company  at  Blythe- 
ville, Arkansas  Grain  Corporation  at  Helena,  Blytheville  Canning 
Company  at  Blytheville,  Carroll  Packing  Plant  at  Paragould,  Colson 
Ccanpajiy  at  Jonesboro,  Crane  Company  at  Jonesboro,  Douglas  Lomason 
Company  at  Marianna,  L.  A,  Darling  Company  at  Paragould,  Nat  Buring 
Packing  Plant  at  Wilson,  Paymaster  Oil  Company  at  Osceola,  Poinsett 
Lumber  Manufacturing  Conipany  at  Triimann,  and  Randall  Company  at  Bly- 
theville , 

Localized  water  pollution  of  drainage  streams  was  found  generally 
below  large  centers  of  population  such  as  Paragould,  Blytheville, 
Jonesboro,  Harrisburg,  Wynne,  Forrest  City  and  Marianna,    Ttie  streams 
affected  by  discharges  from  municii>al  sewage  treatment  plants  and 
industrial  sources  are  Eigbt  Mile  Ditch,  Pemiscot  Bayou,  Whiteman 
Ditch,  Ten  Mile  Bayou,  and  Crow  Creek,    The  effects,  however,  were 
limited  in  extent.    Asher  Ditch  was  not  receiving  any  effluent  from 
the  Caraway  oxidation  pond  but  survey  results  indicated  some  degree 
of  pollution  as  shown  by  dissolved  oxygen  of  2.7  ppm  and  coliform 
counts  exceeding  5OOO  per  100  ml.    This  would  be  due  to  the  presence 
of  some  solid  wastes  and  scrap  material  on  the  bank  of  the  stream. 
Streams  with  adequate  flows  for  dilution,  such  as  Big  Slough  Ditch,  Right 
Hand  Chute  of  Little  River,  Left  Hand  Chute  of  Little  River,  L'Anguille 
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River,  and  St,  Francis  River  showed  no  significant  changes  in  their 
water  quality  beyond  the  immediate  vicinities  of  the  outfalls  of  the 
sources  of  pollution. 

Streams  -  All  the  discharges  from  the  foregoing  sources,  both 
municipal  and  industrial,  finally  flow  into  the  St.  Francis  River  which 
receives  the  drainage  of  the  entire  basin.    The  biological  analysis  of 
water  samples  from  this  stream  showed  high  colifonn  bacteria  cotint  in 
the  vicinity  of  Parkin  due  to  direct  discharge  of  the  effluent  from  the 
primary  sewage  treatment  plant  of  this  city.    This  count  which  was  in 
excess  of  500O  per  100  ml  shows  that  the  stream  is  adversely  affected 
by  this  particular  discharge  and  measures  for  its  abatement  are  neces- 
sary.   The  chemical  water  quality  tests  also  showed  an  increased  level 
of  nitrates  and  of  turbidity  caused  apparently  by  the  extensive  agri- 
cultural areas  draining  into  this  stream.    Due  to  some  dilution  flow 
coming  from  the  different  tributaries  no  other  significant  changes  have 
been  found  in  the  water  quality  of  this  stream  after  it  enters  and 
before  it  leaves  the  State, 

Big  Slou^  Ditch  receives  surface  runoffs  and  final  discharges 
from  the  sewage  treatment  plants  at  Piggott,  Rector  and  Marmaduke. 
This  survey  showed  no  significant  adverse  effects  from  these  polluticxi 
sources  and  this  stream  has  good  water  quality  before  it  flows  into 
St,  Francis  River, 

Eight  Mile  Ditch  carries  the  effluents  from  the  sewage  treatment 
plants  and  industries  in  Paragould  as  well  as  drainage  fran  surrounding 
areas  including  Center  Hill  which  had  no  adequate  sewage  disposal  sys- 
tem.   This  stream  showed  seme  pollution  effects  due  to  these  sources 
as  indicated  by  a  coliforra  bacteria  count  of  more  than  10,000  per  100 
ml,  and  same  concentrations  of  nickel,  zinc,  chromium  and  copper  at  a 
sampling  station  above  its  confluence  with  St.  Francis  River, 

The  Left  Hand  Chute  of  Little  River  receives  the  final  waste  dis- 
charges from  municipal  and  industrial  sources  located  in  Blytheville 
and  in  Lepanto.    Below  the  outfalls  the  stream  showed  heavy  pollution 
effects.    However,  because  of  the  large  drainage  area  and  dilution 
afforded  by  its  tributaries  the  survey  results  show  that  the  effects 
are  mostly  dissipated  before  this  stream  enters  the  St,  Francis  River. 

TSie  Right  Hand  Chute  of  Little  River  receives  no  discharges  from 
any  significant  source  of  i)ollution.    Except  for  some  turbidity  it  has 
fair  water  quality. 

Whiteman  Ditch,  Gum  Slough  Ditch,  Little  Bay  Ditch  and  Big  Bay 
Ditch  which  finally  flow  into  drainage  Ditch  No,  10  and  Ditch  No,  lOk 
receive  the  municipal  and  industrial  waste  discharges  from  Jonesboro, 
Bay  and  Trumann.    Below  these  outfalls  the  receiving  streams  showed 
some  adverse  iXDllution  effects.    The  main  sources  of  pollution  for  these 
streams  are  the  run-down  Nettleton  sewage  treatment  plant  and  the  un- 
treated wastes  from  Colson  Company,  Crane  CcMnpany  and  Poinsett  Wood 
Manufacturing  Company, 
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L'Anguille  River  carries  the  final  effluents  and  drainage  from 
the  cities  of  Harrisburg,  %nne,  Forrest  City  and  Marianna,    The  pol- 
lution effects  from  these  sources  were  limited  in  extent  to  the  imme- 
diate vicinity  of  the  outfalls.    This  stream  has  fair  water  quality. 

In  the  smaller  streams  the  pollution  effects  are  localized.  Muni- 
cipal wastes  are  causing  varying  degrees  of  oxygen  depletion  and  in- 
creased coliform  bacteria  count  below  the  outfalls,  but  this  condition 
is  not  far-reaching  in  any  case. 

In  general,  the  results  of  biologic  examination  of  the  waters  in 
the  receiving  streams  show  the  extent  of  pollution  by  sewage  or  in- 
dustrial wastes.    In  most  cases  results  indicate  that  there  is  some 
degree  of  self -purification  of  the  streams.    The  comparisons  of  the 
different  types  of  both  plankton  and  benthos  organisms  reflect  the 
biological  water  quality  as  affected  by  the  different  sources  of 
pollution  in  the  St,  Francis  River  Basin,    Some  relatively  high  coli- 
form bacteria  counts  were  obtained  below  outfalls  of  primary  sewage 
treatment  plants  or  where  treatment    plants  were  being  by-passed. 
Furthermore,  untreated  toxic  industrial  wastes,  such  as  those  from  the 
metal  plating  plants  in  Blytheville,  Paragould  and  Jonesboro  changed 
the  biological  productivity  of  the  streams  in  these  areas. 
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Appendix  table  IV-7— Resources  and/or  facilities  required  to  meet  selected  recrea- 
tional needs  in  the  St.  Francis  River  Basin,  Missouri  portion, 
for  1970,  and  projected  I98O  and  199O  1/ 


Activity 

Resource 

CUiU./  \JJ, 

facility 

Year 

1970 

1980 

1990 

Bike  t-rElXs 

530 

520 

530 

Miles 

7 

6 

u 

KJCUiKi  0 

Acres 

620 

720 

830 

Acres 

7,900 

7,900 

7,900 

Acres 

3 

2 

2 

fin  T 1 T  nc 

Acres 

0 

0 

0 

RwiTrairi  n^r 

Sq,.ft. 

8,900 

5,300 

4,800 

Hunti  riff 

Acres 

26,700 

22,000 

18,200 

Acres 

5 

k 

3 

Hiking 

Miles 

82 

79 

76 

Picnic 

Acres 

1 

1 

1 

Winter  sports 

Acres 

26 

22 

20 

1/  Based  on  State  of  Missouri  Outdoor  Recreation  Plan,  Volume  II,  Part  D,  Minimum 
County  Need  and  Minimum  Additional  Regional  Need, 
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Appendix  table  IV-8 — Resources  and/or  facilities  required  to  meet  selected  recreational  needs  in  the 
St.  Francis  River  Basin,  Arkansas  portion,  for  1970,  and  projected  I98O,  I99O,  and  2000  l/ 


Facility 
and/or 
resource 

Year 

Activity 

1970 

1980 

1990 

2000 

Swimming 

Pool  (sq.ft. ) 
Beach  (sq.ft.) 

595,000 

8147,000 

P'^S  000 

1,091,000 

k  IS'^  000 

1,386,000 
5^6fl  .000 

Water  sports 

Acres 

P'^ 

100 

6,700 

Boating 

Docks 

Parking  spaces 

5,800 

P  POD 

8,100 

10,1400 

U  QOO 

13,100 
6,500 

Horseback  riding 

Miles 

1,200 

Outdoor  games 

Acres 

1  Ron 

X,OUV/ 

p  vno 

J,  1'^ 

14,800 

Golf 

9-hole 
18-hole 

6 
2 

13 
3 

17 

5 

23 
7 

Tennis 

Courts 

81 

130 

180 

230 

Picnic 

Acres 

1,100 

1,600 

2,100 

2,600 

Camping 

a.  Tent 

b.  Trailer 

Acres 
Acres 

210 

310 

DXU 

I4IO 

530 
you 

Pleasure  driving 

Miles 

690 

1,000 

1,300 

1,700 

Hunting 

a.  Small  game 

b.  Big  game 

c.  Waterfowl 

Acres 
Acres 
Acres 

7,655,000 
i+, 1149,000 
3,360,000 

10,1496,000 
5,680,000 
14,613,000 

13,203,000 
7,136,000 
5,806,000 

16,1472,000 
8,895,000 
7,2145,000 

Warm  water  fishing 

Acres 

61,000 

97,000 

131,000 

173,000 

1/  Based  on  Arkansas  Statewide  Comprehensive  Outdoor  Recreation  Plan,  Statistical  Summary,  Regional 
Demand,  Supply,  and  Comparisons,  I968. 
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Appendix  table  IV-10 — Estimated  irrigated  water  usage  in  the  basin,  1970 

St.  Francis  River  Basin 


Irrigation 

Rice 

Other  Crops 

Ground 

Surface 

:  Ground 

:    Surface  : 

Basin 

County 

Water 

Water 

:     Total     :  Water 

:      Water      :  Total 

.  Total 

•million  gallons  per  day 


Arkansas 


h  77 

0 

k  77 

.55 

0 

.55 

5.32 

12.63 

0 

12.63 

15 .87 

0 

15.87 

28. 50 

Crittenden 

27.98 

0 

27.98 

5.05 

0 

5.05 

33.03 

85.99 

1.16 

87.15 

6.63 

.77 

7.it0 

9I+.55 

Greene 

6.80 

0 

6.80 

0 

.01 

.01 

6.81 

Lee 

9.88 

.29 

10.17 

2.J+3 

0 

2.1+3 

12.60 

Mt  can  c  e  T  tmt*  t 
1*0.  S  0  looXpp  J. 

2.01 

6.00 

•  39 

.02 

M 

6.1+1 

0 

0 

0 

0 

0 

0 

0 

78.  uu 

0 

78.1+U 

22.16 

0 

22.16 

100.60 

St  •  Frcmcis 

Ui  18 

kk  37 

8.88 

.81 

9.69 

51+.06 

WOOQjruI  1 

.10 

2.10 

.08 

0 

.08 

2.18 

P/Min+ir   Tril"  file 

62.0!^ 

63.65 

6  75 

280.^+1 

1.61 

31+1+.  06 

Ml  s  s  ouri 

Bollinger 

0 

0 

0 

.02 

0 

.02 

.02 

Butler 

0 

0 

0 

0 

0 

0 

.00 

0 

0 

0 

0 

0 

0 

.00 

Dunk in 

n 

0 

0 

6.08 

.67 

6.75 

6  75 

Iron 

0 

0 

0 

0 

0 

0 

.00 

Madison 

u 

n 

0 

0 

0 

nn 

New  Madria 

.  U  J 

?8 

8. 145 

Q  ^^7 

y.o  I 

r  Clio.  0  CCJ  0 

3.00 

.  33 

3.33 

l!3i+ 

.15 

1.1*9 

1+.82 

St.  Francois 

0 

0 

0 

0 

0 

0 

.00 

Ste.  Genevieve 

0 

0 

0 

0 

0 

0 

.00 

Scott 

.60 

.07 

.67 

U.60 

.50 

5.10 

5.77 

Stoddard 

.50 

5.0U 

lh.3h 

1.62 

16.16 

21.20 

Wayne 

0 

0 

0 

0 

0 

0 

.00 

County  Totals 

38.91 

1+8.23 

Missouri 

8.39 

.93 

9.32 

35.03 

3.88 

Basin  Totals 

282.05 

7.68 

289.73 

97.07 

102.56 

392.29 

Basin  Totals 

Ac,Ft./Yr. 

315,096 

8,602 

32i+,l+98 

108,718 

6,lh9 

lilt, 867  1+39,365 
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Appendix  table  IV- 12 — Forest  management  practices  needed  on  forest  land 
by  subbasin,  St.  Fremcis  River  Basin 


Practices 

Above 

Below 

Little 

Wappapello 

Wappapello 

River 

L'Anguille 

Subbasins 


Forest  management  plans 

CriticauL  area  stabilization 
Tree  planting 
Logging  roads  and  skid 

trails  hj 
Grazing  removals 

Tree  planting 
Open  5/ 
Conversion 
Interplanting 

Timber  stand  improvenent 
Conversion  release 
Pine  release 
Hardwood  release 
Inprovaaent  cut 


Acres 


361,800 


2,200 
23,000 


12,500 
15,100 


15,100 
IB, 100 
55,300 
81,800 


206,800 


39,600 


10,900  1/         900  2/ 


1,200 
U5,900 


8,900 
9,000 
6,100 


9,000 

107,^00 
IB, 300 


200 
9,900 


18,500 


87,800 


1,U00  3/ 


21,500 

28,100 


1/  Gullies  3»*tOO  acres;  gravel  pits  1,500  acres;  sheet  erosion  6,000  acres. 
2/  Gullies  600  acres;  gravel  pits  300  acres. 
3/  Gullies  1,000  acres;  gravel  pits  UOO  acres. 
Xj  Annual  figure. 

5/  Ccnercial  forest  land  less  than  10  percent  stocked  with  growing-stock  trees. 
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APPENDIX  TABLES  -  CHAPTER  VI 


Alternative  Plans 
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Appendix  table  VI-3 — Structure  data  -  multiple  purpose  channels 
St.   Francis  River  Basin,  economic  plan,  short  range,   (10-15  years) 


Total 

'         -                   *               J  ' 

:  Drainage  Area  :          Grade  : 

Weirs  for 

Watershed 

Channel 

Drainage 

:     Controlled       :  Stabilization  : 

Habitat 

Lnannel 

Number 

Improvement 

Area 

:  By  Structures  :     Structures  : 
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Exc  a va  t  ion 

 7  ^  

(Miles) 

'-  ;  - 

(Sq.  Mi.) 

(.bq.  Ml .  j  vNumDerj 

^NumDer ) 

\y^\x .    las  .  J 

St.  Francis  River  Below  Wappapello 

5-7 

58 

339.0 

12.7  491 

4 

377,600 

5-8 

45 

92.0 

243 

3 

162,500 

jt> 

/i  9  n 
f  z .  u 

709 

ly D , luu 

5-13 

51 

214.0 

28,8  210 

1 

225,200 

5-14 

37 

78.0 

1.7  150 

4 

220,000 

5-19 

367 

372.8 

1,473 

3 

500,000 

J— ZD 
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J  J  J 
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—                                      ZD  / 
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ZU / , DUU 

J— J  J 
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zuu 
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J— J  ja 
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—                                 1 JZ 
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T'^A  Ann 

/ 9  DUU 

Subtotal 

835 

1,493.8 

43.2  3,833 

43 

3,979,700 

Little  River  System 

5a-l 
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11.1  1,224 

11 

367,800 

5a- 5 
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13.8  422 

1 

390,800 

5a- 6 
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5.2  759 

4 
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zy 

z , ly / , UUU 

5a- 9 
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849 
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5a-10 
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2,418 

12 
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Subtotal 

1,076 
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35.2  9,011 

69 

6,231,100 

L'Anguille  River 

5b- 2 

48 

56.0 

200 

938,100 

Subtotal 

48 

56.0 

200 

938,100 

Total 

1,959 

3,207.6 

73.4  13,044 

112 

11,148,900 
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Appendix  table  VI-5 — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  economic  plan,  short  ranp;e  (10  -  15  years) 


Amortization 

Operation 

Total 

of 

and 

InstEillation 

Installation 

Maintenance 

Watershed  Number 

Cost 

Cost  1/ 

Cost  2/ 

Total 

•dollars 


St.  Francis  River  Below  Wappariello  Reservoir 


5-7 

3,1*21,100 

235,500 

18,800 

25l*,300 

5-8 

581,500 

1*0,000 

13,500 

53,500 

5-lla 

1*79,500 

33,000 

10,1*00 

1*3,1+00 

5-13 

1*, 758, 1*00 

327,500 

20,000 

31*7,500 

5-11+ 

61*1*, 900 

1*1*, 1*00 

11,1*00 

55,800 

5-19 

2,21*7,200 

15l*,700 

101,800 

256,500 

5-26 

782,000 

53,800 

23,000 

76,800 

5-27 

300,700 

20,700 

17,000 

37,700 

5-33 

665,1*00 

1*5,800 

12,1*00 

58,200 

5-33a 

797,700 

51*, 900 

8,700 

63,600 

Subtotal 

ll*, 678, 1*00 

1,010,300 

237,000 

1,21*7,300 

Little  River  System 

5a-l 

!*,17l*,100 

287 , 300 

1*8,000 

335,300 

5a-5 

3,869,000 

266,300 

20,100 

286,1*00 

5a-6 

1,938,600 

133,1*00 

28,300 

161,700 

5a-7 

2,869,500 

197,500 

5l»,200 

251,700 

5a-8 

1*, 093, 200 

281,700 

6I4 , 300 

31*6,000 

5a-9 

1,276,600 

87,900 

29,200 

117,100 

5a-10 

3,050,000 

209,900 

72,000 

281,900 

Subtotal 

21,271,000 

1,1*61*, 000 

316,100 

1,780,100 

L'An^iiille  River 

5b-2 

81*5,100 

58,200 

1*,800 

63,000 

Subtotal 

81*5,100 

58,200 

1*,800 

63,000 

Grand  Total 

36,791*,  500 

2,532,500 

557,900 

3,090,1*00 

1/    Price  Base:     1970.     Installation  costs  amortized  over  a  100-year  period  at  6-7/8  percent 
interest . 

2J    Long-term  prices.     Includes  replacement  cost  of  measures  having  less  than  100-year  life. 
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Appendix  table  VI-5a — Total  installation  and  annual  costs 
St.  Francis  Biver  Basin,  econcmic  plan,  short  range  (10  -  15  years) 


Watershed  Number 


Total 
Installation 
Cost 


Amortization 

of 

Installation 

Cost  y 

 dollars- 


Operation 
and 
Maintenance 
Cost  2/ 


Total 


St.  Francis  River  Below  Wappapello  Reservoir 


5-7 

3,l+21,l£iO 

201,700 
3it,300 

18,800 

220,500 

5-8 

581,500 

13,500 

1+7,800 

5-lla 

it79,500 

28,300 

10,1+00 

38,700 

5-13 

U,758,U00 

280,500 

20,000 
11,1+00 

300,500 

5-li+ 

6W+,900 

38,000 

1+9,1+00 

5-19 

2,21+7,200 

132,500 

101,800 

23l+,300 

5-26 

782,000 

1+6,100 

23,000 

69,100 

5-27 

300,700 

17,700 

17,000 

3»t,700 

5-33 

665,^00 

39,200 

12,1+00 

51,600 

5-33a 

797,700 

1+7,000 

8,700 

55,700 

86  s  ■^nn 
Little  River  System 

237,000 

1,102,300 

5a-l 

5a- 5 
5a-6 
5a-7 
5a-8 
5a-9 
5  a- 10 

i+,l7i+,ioo 
3,869,000 
1,938,600 
2,869,500 
i+, 093, 200 
1,276,600 
3,050,000 

21+6,100 
228,100 
lll+,300 
169,200 
21+1,300 
75,300 
179,800 

1+8,000 
20,100 
28,300 
5l+,200 
61+,  300 
29,200 
72,000 

29l+,100 
21+8,200 
11+2,600 
223,1+00 
305,600 
10l+,500 
251,800 

Subtotal 

21,271,000 

1,25!+, 100 
L'AnguiUe  River 

316,100 

1,570,200 

5b-2 

81+5,100 

1+9,800 

l+,800 

5i+,6oo 

Subtotal 

81+5,100 

1+9,800 

l+,800 

5i+,6oo 

Grand  Total 

36,79^,500 

2,169,200 

557,900 

2,727,100 

1/    Price  Base: 
interest. 

1970 .  Installation 

costs  amortized  over 

a  100-year  period  at  5-7/8  percent 

2/    Long-term  prices.    Includes  replacement  cost  of  measures  having  less  than  100-year  life. 


A-97 


w 

CD 
C 

•H 

(9 
Q 


O  (0  o 


1.8  u 

'd  T) 

CO  -ri 

o  u 


u  • 

s  u 

+>  M 

o  < 


a  a 

O  M 


8 00Q00QQQ0 
OOOOOOOOO 

ON  O  OnOO  CVJ  1-1  LTN-d"  iH  ITv 

OQOQNQLTVi-lirNU^ON 
t~-0  LTNO  CjNC^^vO  O  ITS 

ONrHHC— CvJvDiPiirvrOCM 


8 00QQQQQ00 
OOOOOOOOO 

00  r^^£)c\Ju^J■^r^c\l(^J 


•-^  8888888888 

cul  vOONCVJrocOCOtioO-*CT\ 

M  C\JOC-irvrr)C\JOJJ-C--LA 

0)  cOO^o^-d-^DC\lO^^^C^o-l 

60  CO  r-)vOC\Jl/N^ir\C\JCM 


O 

o 

no 


88 


o  o 
o  o 


OOQOOQOOQ 

ooOoooooo 

C^u-NvD  CO  cno  ON-3- 
ON-S-  H  MD  CM  -d-  J-  -d-  OvI 


OOOOOOOOO 
OOOOOOOOO 
CM  irsCvJ  CJNCO 

H-i-aO  mcM  LPv^  UACM 
UAOI  rOr-ic-CMCMr-H 


OOQOOQOOQO 

oooooooooo 

CJ\CT\CM  UAH  O  CTnuaCTnOn 

UA<-IC— CMvOCMqOOnOua 
■   '  ~       "  CO  CM  CM  H  rn 
ro-d-  ^  CM  CM 


QOOOOQQOO 
OOOOOOOOO 
ONHOHOrocot-rO 

J-OOt-rOrH^rOH 

rHrOJ-CMl/NOOurNlXA 


888^ 


CM 


o 
o 

CO 


0088888 

CMt-CMrsOCMCOOOCO 

\0C0  CJnCJNO^D^  O  C^ro 
QOCMlACMCVlCM^VOmoO 
CM  CM  H  ^  CM 


8o88oo  _  -  _  _ 

ITN  tr\  C~  CM  O  ONCO  CT\  ir\  CM 

HrHCMCTNCMCMiHmOH 
C\1^0a0^-v0^o0r^^-f>^ 
Ln  rOi-ICJNrorOr-IH 


OOOOQOQQQQ 
OOOOOOOOOO 

J-  fOHCOCMCMH-H 


OQQQOOQQOQ 
OOOOOOOOOO 
iHCJNCMCOrOfHJ-^Oro 

ir\  ir\-3-  c—  CO      iTN  iTN  ON 

^  rOHCOCMCMHiH 


o  o 
o  o 

O  H 


o 

O 


O  O 
O  o 
CNH 


OQQOOOOOO 

OOOOOOOOO 

J-0-*CMOjAOrOrH 
OOJ-HUACMC\j-^-*CM 


OQQOOOOOO 
OOOOOOOOO 
LTNONC—  LTWO  ir\-:t  \0  Jit 

ONsO  lTN  ON  O  ON  O  O 
CO  H       CM       vO  iH  CM  H 


OQOOOQOOQQ 
OOOOOOOQOO 

COONLrNCOLrNCOOO-:l-pO 

-a-vOOJ-OLTNrHOmCTN 
CMCJuAOO^J-rOPOHH 
-J-  CM       t-  CM  CM  H  .-i 


8888888 


O  O  Q  O 

oooo^_^_- 
c~-u-NvD^  O  mO  ir\.-i 

CM  itnvOnD  OnONO  O  CTn 
rH  CM  nD  CM  CM  ro  CM 


NO 

H 


CM 

ITN 

o 

m 


CM 


C7N 


o 
o 


o 
o 

C7N 


+>  (U 
»  CO 


H  rn^  OwO  ro  ro 
f-COrHrHrHi-ICMCMCOro 
I    I    I    I    I    I    I    I    I  I 

irNifNirNirNirNirvi/NirNLTvLrN 


H  ON  NO  !^  <-<-)  ro 

t-COHrHHHCMCMf^f^ 
I    I    I    I    I    I    I    I    I  I 

LrNl/NirNLrNLfNLfNirNirvLfNLrN 


4-33992  5-74 


A-98 


0) 

to 

•H 

u 
Q 


0) 

+» 

O 
EH 


■P 
O 
<U 
Ih 
•H 


+» 
O 

-p 

CO 


08  n 

<a  tiO 

<d  -H 

O  i! 
PS  fP 


0) 

c  a 

o  bO 

u 

H 


■P 
OS 


-P  0) 


o 


ro  fOMD  H  00  J-  03 

00  LP.  m  CO  00  rH 


8888888 

f-l  CO  Lr\  H  vD 

A  ^     A     «\     #\  «\ 

H  H  OnO  H  t- 

\.0  Oj  iTN  ^  00  m  O 


888 

C\J  O 

rv     rs.  r\ 

ON  H  CO 

\S  r-i  >-l 

VO  C\J  LfN 


88 

a\  o 

rH  00 


88 

H  J- 
00  o 


vO  CO  J- 


8888888 

vO  00  ^  CO  On  ir\ 

A     «\     n     rt     n     «\  «\ 

-d-  MD  On-:^  00  On 
0O_d-  c\j  ^/^  J-  H  itn 


8888888 

ONCO  m  ON  ON  lPv  H 

^       *\  *\  «V  «\ 

-a-  H  O  CO  O  ro 
ON-a-  C5  m  ON  cvj  o 

-a-  iH  rn  On  J-  CVJ  ON 


00  J-  O  OJ  CO  rn  Qj 
CO  i-i  CVJ        t>-  o 

H       H  H  CM  H 


H  ITNVO  0-00  cr\  H 
I  I  I  I  I  I  I 
05  cd  <d  <0  CO  QJ  OS 

ITN  LfN  LTv  IfN  U>  iTN  ir\ 


vO 


O 
O 

00 


o 
o 

CM 

\0 

CO 


O 

o 

\0 


8 

ON 

o 

CM 


O 

o 

ITN 

LfN 


O 

o 

ro 

ir\ 
00 

CO 


H 

CIJ 

+» 
O 
H 


§000000 
O  O  Q  O  O  O 
ITN  CM  O       rH  CM 

rH  O  CM  CO  O  CM 
CM  O  LTN  H  ON  J- 
CM  H       OJ  H  cn 


80  Q  O  O  O  O 
O  O  Q  O  O  O 
O!  00  rO  O  CO  t--CO 

v,0  CO  CM  LP>  ITN  O 
\0  CM  -d-  J-  Op  a\  ^ 
CO-*  CM  \D  3F  H 


8888888 

CO  ir\  O  NO  CM  rOOO 

«\     «\     r\     #\     «s     «\  *t 

COCO  CM  00  -d-  On 
CO  CO  CM  LTNJ-  H  LTN 


88 

ON  00 


88888 

CO  J-  NO  J-  O 


O  NO  H  rOc» 
CM  00       t--  ON 


CM  J- 

COCO   -  -  - 

CO  CO  CM  LfN-d-  H  ITN 


88 

CO  CM 


O  Q  Q  Q  O 
00000 


t-  C3NNO  OJ  CJN 

»\      «\      «^      «\      «N       «\  A 

ITN  J-  CO  ON  t-  CO  CJN 


88 

NX)  LTK 

LTv  ON 
OJ  H 


88888 

CJNOO  ON  CJNVD 

t-  C~  IfN  J- 

CO  H  ^ 


8888888 

00  J-  VO       CM  O  CM 
«\   «t        «\   «\    «\  »t 

00  O  OJ  CM  H  iTN  CO 
OJ  NO  CO  OJ  NO  H  00 
CM  CO  H  J-  OJ  H  -* 


8888888 

OJ  t-  H  CO  ON  CO  CO 
CO      \D  NO  NO  O  t~- 

v5  o  Lf\ 


H  ITNNO  C-OO  On  H 
I    I    I    I    I     I  I 

Qj  0}  0)  Qj  cd  05  (d 

ITv  ITN  LTN  IfN  ITN  ITN  IfN 


C7N 


O 
O 


O 


o 
o 

CO 

>- 

OJ 


CO 


00 


CO 

J- 


OJ 


o 
o 

NO 


00^ 
o 


-p 


55 


4-33992  5-74 


A-99 


 1 

CO 

4J 

•H 

CO 

4-( 

CU 

ct) 

C 

CU 

<D 

>1 

Xi 

to 

T) 

c 

1 

o 

1 — 1 

CO 

CU 

CU 

e 

c 

to 

x) 

1 — 1 

n3 

o 

C 

C3 

to 

-a 

c 

0) 

tfl 

4-1 

1-1 

to 

a 

e 

■H 

o 

U 

•H 

to 

6 

w 

o 

c 

1 

o 

o 

0) 

4-1 

c 

o 

c 

u 

•H 

CO 

to 

1 

M 

> 

CU 

> 

CU 

•H 

^ 

ttj 

CO 

•H 

CJ 

C 

•H 

to 

-t3 

u 

e 

CU 

(X 

a 

4J 

< 

t/0 

13  C  (-J 

O  -H  D 

O  to  O 

PM  d.  to 


CO 
O 
CX 
CU 
13 


CO 
U 


CO 

0) 

to 

so 

T3 

X) 

to 

•H 

o 

>J 

Pi 

-Q 

CU 

•H 

!-i 

4-t 

BO 

O 

CO 

T3 

CU 

1 

4-1 

CU 

c 

to 

t-l 

o 

60 

D 

•H 

+J 

CO 

U 

to 

•H 

c 

■a 

CO 

(U 

4-1 

tn 

to 

D. 

(30 

O 

•H 

U 

t-4 

CJ 

M 

ii 

to 

CU 

-d 

4-1 

0) 

to 

j= 

S 

to 

CO 

CU 

oo 
to 

e 

to 


to 

D 

c 
c 

to 

0) 
(30 

to 
!-i 

(U 

> 

CO 

X) 
CU 
4-1 

to 


CO 
w 


o 

o 


o 
o 


o 
o 


00 
tN 


o 
o 


o 
o 


o 
o 

0^ 


O 
O 


00 
CM 


O 
O 


CO 
to 

,D 

3 


o 

o 

o 

o 

o 

o 

o 

rH 

1 

ON 

ON 

in 

tn 

00 

CM 

o 

o 

o 

o 

o 

1^ 

>^ 

m 

ON 

ON 

o 

.—1 

r-H 

o 

o 

o 

o 

o 

ON 

ON 

00 

00 

o 

o 

in 

^ 

o 

o 

o 

o 

o 

0^ 

1^ 

1^ 

ro  1 

^  '  1 

00 

00 

m 

00 

CO 

ON 

CO 

4J 

o 

•H 

in 

,  1 

CJ 

o 

o 

o 

p 

1 

t 

CM 

f-i 

CO 

td 

o 

CD 

o 

O 

W) 

o 

m 

n3 

1 

1 

CN 

Q) 

4J 

nJ 

G 

1 

•H 

1 

1 

I 

jj 

(0 

w 

o 

o 

\0 

1 

1 

ro 

o 

00 

,—1 

D 

o 

o 

o 

o 

,—1 

o\ 

cO 

1 

1 

4_) 

ON 

CO 

CO 

1 — 1 

•  •[-( 

<^ 

(U  CO 

O  cO 

V-l  1— 1 

o 

o 

o 

D-  cO 

o 

o 

o 

OJ  TZ)  CD 

LO 

00 

00 

m 

N    QJ  CJ 

, — 1 

CO 

00 

CO 

•H  4-1  C 

o 

ro 

1 — 1  CO 

^  ,  1  jj 

ON 

G    cO  CO 

O    O  CO 

o 

^  +J  CO 

ON 

1 

«H 

,— 1 

ON 

M  co  Ln 

ON 

n3 

o 

M  1 

CNl 

J    4-J    t  1 

o 

O    D  P-i 

,— t 

4J 

o 

<t  ^ 

r-^  4-»  4-1 

r-l 

'H 

rH 

ON    tH  *rH 

cd 

(f) 

CO 

3  12 

AJ 

CO 

O 

•H  O 

\ 

CO  4-) 

D 

CO 

in 

cn 

P3 

4-33992  5-74 


A-lOO 


Appendix  table  VI-7 — Ccwiparison  of  benefits  and  costs  for  structural  measures 
St,  Francis  River  Basin,  economic  plan,  short  range  (10  -  15  years) 


Watershed 


Average  Annual  Benefits  1/ 
AgricultureOT 
Water 
Management 


Damage 
Reduction 


Total 


Average 
Annual 
Cost  2/ 


Benefit 
To  Cost 
Ratio 


Dollars 


St.  Francis  River  Below  Wappapello  Reservoir 


5-7 

521,500 

282,200 

803,700 

254,300 

3.16:1 

5-8 

61,500 

28,700 

90,200 

53,500 
43,400 

1.68:1 

5-lla 

82,700 

59,900 

142,600 

3.28:1 

5-13 

379,200 

229,500 

608,700 

347,500 

1.75:1 

5-l4 

162,000 

120,000 
426,200 

282,000 

55,800 
256,500 

5.05:1 

5-19 

932,900 

1,359,100 
366,600 

5.29:1 

5-26 

301,800 

64,800 

76,800 

4.77:1 

5-27 

313,900 

260,000 

573,900 

37,700 

15.22:1 

5-33 

170,500 

57,000 
83,200 

227,500 
214,400 

58,200 

3.90:1 

5-33a 

131,200 

63,600 

3.37:1 

Subtotal 

3,057,200 

1,611,500 

4,668,700 

1,247,300 

Little  River  System 

5a-l 
5a-5 
5a-6 
5a-7 
5a-8 
5a-9 
5a -10 

366,200 
423,300 
242,300 
645,000 
485,800 
190,700 
657,800 

226,000 
101,500 

50,200 
272,000 
113,700 

90,100 
342,200 

592,200 
524,800 
292,500 
917,000 
599,500 
280,800 
1,000,000 

335,300 
286,400 
161,700 
251,700 
346,000 
117,100 
281,900 

1.76:1 
1.83:1 
1.80:1 
3.64:1 
1.73:1 
2.39:1 
3.54:1 

Subtotal 

3,011,100 

1,195,700 

4,206,800 

L'AnRuille  River 

1,780,100 

5b-2 

97,600 

59,900 

157,500 

63,000 

2.50:1 

Subtotal 

97,600 

59,900 

157,500 

63,000 

Total 

6,165,900 

2,867,100 

9,033,000 

3,090,400 

1/  1974  current  normalized  prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  6-7/8  percent  interest. 
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Appendix  table  VI- 7a — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Rrancis  River  Basin,  economic  plan,  short  range  (10  -  15  years) 


Average 

Annual  Benefits  1/ 

Watershed 

Damage 
Reduction 

Agricultural 
Water 
Management 

Ttotal 

Average 
Annual 
Cost  2/ 

Benefit 
To  Cost 
Ratio 

St.  Francis  River  Below  Wappapello  Reservoir 

5-7 

5-8 

5-lla 

5-13 

5-19 
5-26 
5-27 
5-33 
5-33a 

521,500 
61,500 
82,700 

379,200 

932,900 
301,800 
313,900 
170,500 
131,200 

282,200 
28,700 
59,900 
229,500 
120,000 
426,200 
64,800 
260,000 
57,000 
83,200 

803,700 
90,200 
142,600 
608,700 
282,000 
1,359,100 
366,600 
573,900 
227,500 
214,400 

220,500 
47,800 
38,700 

300,500 
49,400 

234,300 
69,100 
34,700 
51,600 
55,700 

3.64:1 
1.88:1 
3.68:1 
2.03:1 
5.71:1 
5.80:1 
5.30:1 

4.41:1 

3.85:1 

Subtotal 

3,057,200 

1,611,500 

4,668,700  1,102,300 

Little  River  Systran 

5a-l 
pa- 5 
5a-6 
5a-7 
5a-8 
5a-9 
5a- 10 

366,200 

242,300 
645,000 
485,800 
190,700 
657,800 

226,000 
101,500 

50,200 
272,000 
113,700 

90,100 
342,200 

592,200 
524,800 
292,500 
917,000 
599,500 
280,800 
1,000,000 

294,100 
248,200 

142,600 
223,400 
305,600 
104,500 
251,800 

2.01:1 

d  •  ±J..  X 

2,05:1 
4.10:1 
1.96 :1 
2.69:1 
2.97:1 

Subtotal  3,011,100 

1,195,700 

4,206,800  1,570,200 

L'Anguille  River 

5b-2 

97,600 

59,900 

157,500 

54,600 

2.88:1 

Subtotal 

97,600 

59,900 

157,500 

54,600 

Total  ( 

S, 165, 900 

2,867,100 

9,033,000  2,727,100 

1/  1974  current  normalized  prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  5-7/8  percent  interest. 
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Appendix  table      VI-9 — Structiire  data  -  multiple  purpose  channels 
St.  Francis  River  Basin,  economic  plan,  long  range 


Total 

:     Drainage  Area  : 

Grade 

V/eirs  for 

Watershed 

:      Channel  : 

Drainage 

:      Controlled  : 

Stabilization 

Habitat 

:  Channel 

Number 

:  Improvement  : 

Area 

:     By  Structures  : 

Structures 

Enhancement 

:  Excavation 

(Miles) 

(Sq.  Mi.) 

(Sq.  Mi.) 

(Number) 

(Number) 

(Cu.  Yd.) 

St. 

Francis  River  Below 

Wappapello 

5-9 

17 

31.0 

- 

95 

- 

170,000 

5-10 

19 

109.6 

28.2 

5 

2 

355,500 

5-11 

8l 

108.0 

- 

527 

5 

391,i*00 

5-12 

50 

lOU.U 

— 

203 

2 

137,^00 

5-15 

256 

322.0 

— 

2,053 

k 

500,800 

5-15a 

35 

U8.0 

- 

280 

2 

500,000 

5-15b 

72 

70.0 

— 

578 

k 

2ltl,000 

5-16 

30 

92.0 

146 

90,000 

5-17 

38 

29.2 

lUo 

365,500 

5-21 

225 

30U.7 

922 

10 

663,500 

5-25 

76 

163.0 

312 

1 

170,000 

5-29 

9h 

81.0 

378 

2 

1+90,000 

5-31 

128 

118.0 

1*86 

k 

270,600 

Subtotal 

1,129 

1,580.9 

28.2  6,125 

36 

U,3U5,70O 

Little  River  System 

5a-ll 

225 

197.0 

1,636 

3  ' 

2,265,000 

5a-12 

U6 

130.0 

188 

U 

388,900 

Subtotal  271  327.0  -  1,82U  7  2,653,900 


Total 

1,1+00 

1,907.9 

28.2 

7,91+9 

1+3 

6,999,600 

4-33992  5-74 
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Appendix  table      VI-11 — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  economic  plan,  long  range 


Amortization 

:  Operation 

Total  : 

of 

:  and 

Watershed 

Installation  : 

Installation 

:  Maintenance 

WnTnl!)AT 

j.»  LUli.Ly  ^  J. 

Cost  : 

Cost  1/ 

:        Cost  2/ 

Tntnl 

St.  Francis  River  Below  Wappapello  Reservoir 

5-Q 

d.  ( i,200 

lC),O00 

2,U0O 

i::_L  ,  clUU 

5-10 

2,^75,800 

170,1+00 

9,900 

1  fin  "^nn 

5-11 

1,055,400 

72,600 

22,300 

oil  onn 

5-12 

388,100 

26,700 

13,500 

UO ,200 

5-15 

2,763,500 

190,200 

72,100 

315,000 

21,700 

10,500 

5-15b 

932,600 

61|,200 

2  0,100 

8U,300 

5-16 

2J+8,100 

17,100 

12,700 

29,800 

5-lT 

1,226,900 

8U,U00 

1  2,600 

97,000 

5-21 

1,707,500 

117,500 

6  0 , 300 

177,800 

5-25 

5^1,500 

37,300 

2  0,800 

58,100 

5-2Q 

797,500 

5l+,900 

25,800 

Rn  7nn 

823,100 

56,700 

26,600 

Subtotal 

13,5^8,200 

932,500 

309,600 

1,2U2,100 

Little 

River  System 

5a-ll 

3,21*7,600 

223,500 

6U,000 

287,500 

5a-12 

333,900 

23,000 

11,600 

3l+,600 

Subtotal 

3,581,500 

2U6,500 

75,600 

322,100 

Total 

17,129,700 

1,179,000 

385,200 

l,56i+,200 

Ij    Price  Base:     1970.     Installation  costs  amortized  over  a  100-year  period  at 
6-7/8  percent  interest. 


2j    Long-term  prices.     Includes  replacement  cost  of  measures  having  less  than 
100 -year  life. 
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Appendix  table  Vl-lla — Total  installation  and  anniial  costs 
St.  Francis  River  Basin,  economic  plan,  long  range 


Watershed 
Number 


Total 
Installation 
Cost 


Amortization 
of 

Installation 
Cost  1/ 


Operation 
and 
Maintenance 

Cost  y 


Total 


- dollar s- 


St»  Francis  River  Below  Wappapello  Reservoir 


5-9 

273,200 

16,100 

2,1+00 

18,500 

5-10 

2,1+75,800 

lU5,900 

9,900 

155,800 

5-11 

1,055, UOO 

62,200 

22,300 

81+,  500 

5-12 

3oo,100 

22,900 

13,500 

36,1+00 

5-15 

2,763,500 

lo2,900 

72,100 

do?,ouo 

5-15a 

315,000 

18,600 

10,500 

29,100 

5-15b 

932,600 

55,000 

20,100 

75,100 

5- lb 

2*4o,100 

l4,t)00 

12,700 

27,300 

5-17 

1,226,900 

72,300 

12,600 

81+, 900 

5-21 

1,707,500 

100,700 

60,300 

161,000 

5ki  500 

•31  qoo 

20  800 

•52.700 

5-29 

797,500 

47,000 

25,800 

72,800 

5-31 

823,100 

U8,500 

26,600 

75,100 

Subtotal 

13,51+8,200 

798,600 

309,600 

1,108,200 

Little  River  Systot 

5a-ll 

3,2U7,600 

191,1+00 

61+, 000 

255,1^00 

5a-12 

333,900 

19,700 

11,600 

31,300 

Subtotal 

3,581,500 

211,100 

75,600 

286,700 

Total 

17,129,700 

1,009,700 

385,200 

1,39»*,900 

1/    Price  Base:    1970.    Installation  costs  amortized  over  a  100-year  period 
at  5-7/8  percent  interest. 

2/    Long-term  prices.    Includes  replacement  cost  of  measures  having  less  than 
100-year  life. 
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Appendix  table  VI-13 — CcMnpariBon  of  benefits  and  costs  for  structural  measures 
St,  Francis  River  Basin,  economic  plan,  long  range 


fbtershed 

Daaage 

Reduction 

Agricultural 
Water 
Management 

Total 

Average 
Annual 
Cost  1/ 

Benefit 
to  Cost 
Ratio 

St.  Francis  River  Below  Happapello  Reservoir 

5-9 

5-10 

5-11 

5-12 

5-15 

5-15a 

5-15b 

5-16 

5-17 

5-21 

5-25 

5-29 

5-31 

38,200 
247,500 
218,400 
177,100 
543,000 

90,800 
129,500 
272,700 
106,500 
320,700 
196,900 

92,300 
191,700 

26,000 
^  15,000 
142,500 
102,000 
211,800 
64,400 
21,500 
88,400 
70,400 
121,400 
58,500 
49,600 
72,700 

64,200 
262,500 
360,900 
279,100 
864,800 
155,200 
151,000 
361,100 
178,900 
442,100 
255,400 
l4l,900 
264,400 

21,200 
180,300 
94,900 
40,200 
262,300 
32,200 
84,300 
29,800 
97,000 
177,800 
58,100 
80,700 
83,300 

3.02:1 
1.45:1 
3o80:l 
6.94:1 
3.29:1 
4.81:1 
1.79:1 
12.11:1 
1.84:1 
2.37:1 
4.37:1 
1.75:1 
3.17:1 

Siditatel 

2,€0,3oo 

1,029,200 

3/  15,000 

3,766,500 

3/  15,000 

1,242,100 

5«-ll 
5a-12 

464,600 
106,800 

Little  River  System 

238,700  703,300 
32,100  l40,900 

287,500 
34,600 

2.44:1 
4,07:1 

573,400 

270,800 

844,200 

322,100 

9tm 

3,200,700 

1,315,000 

4,625,700 

1,564,200 

1/  Awf  unoal  east  irtl led  over  a  100>year  period  at  6-7/8  percent  interest. 
2/  1974  oarrest  Bonallxed  prices. 
2/  TafiiiasrtaT  recreation. 
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Appendix  table  VI- 13a — Comparison  of  benefits  and  costs  for  structural  measiires 
St.  Francis  River  Basin,  econcmic  plan,  long  range 


l^'atershed 

Carnage 
Reduction 

Agricultural 
Water 
Management 

Total 

Average 
Annual 
Cost  1/ 

Benefit 
to  Cost 
Ratio 

St.  Francis  River  Below  Wappapello  Reservoir 

5-9 

5-10 

5-11 

5-12 

5-15 

5-15a 

5-15b 

5-l£ 

5-17 

5-21 

5-25 

5-29 

5-31 

38,200 
247.500 
218,400 
177,100 
543,000 

90,800 
129,500 
272,700 
108,500 
320,700 
196,900 

92,300 
191,700 

26,000 
3/  15,000 
142,500 
102,000 
211,800 
64,400 
21,500 
88,400 
70,400 
121,400 
58,500 
49,600 
72,700 

64,200 
262,500 
360,900 
279,100 
864,800 
155,200 
151,000 
361,100 
178,900 
442,100 
255,400 
141,900 
264, too 

18,500 
155,800 
84,500 
36,400 
235,000 
29,100 
75,100 
27,300 
84,900 
161,000 
52,700 
72,800 
75,100 

3.47:1 
1.68:1 
4.27:1 
7.67:1 
3.68:1 
5.33:1 
2.01:1 
13-2^:1 
2.11:1 
2.75:1 
4.85:1 
1.95:1 
3.52:1 

Subtotal 

2,627,300 

1,029,200 
3/  15,000 

3,766,500 
3/  15,000 

1,108,200 

Little  River  Systea 

5a-ll 
5a-12 

464,600 
108,800 

238,700 
32,100 

703,300 
ito,900 

255,400 
31,300 

2.75:1 
4.50:1 

Subtotal 

573,'»00 

270,800 

844,200 

286,700 

It)tal 

3,200,700 

1,315,000 

4,625,700 

1,394,900 

1/  Average  annual  cost  aaortized  over  a  100-year  period  at  5-7/8  percent  interest. 
2/  1974  current  nonBallzed  prices. 
2/  Incidental  recreation. 


A-111 


CO 

u  V 

CO  -p 

•H 

H  <iH 

(d  v 
o  § 

EM  43 


a 


o 


o  • 


^8 

O  H 


0) 


■0  • 

J3  O 

a  a 


I  I  I  I  I 


I  I  I  I  I  I 


I  I  I  I  I  I 


I  I  I  I  I  I 


I 

I 

la 


O  h 


I    I   I   1    I  I 


888888 

•  ••••• 

888888 

H  H  H  H  H  H 


I    I    I  I 


Q  Q  O  O 
vO  >5  J-  qo 


o  o  o  o 

"  C\J 
00 

m  00  ro^O  ir»  o 
C\J  00  t~-  (M  0\  ro 
CVJ      H  H  H 


rH  CM  rO^  LA  l/N 
I    I    I    I    I  I 

ir\  ir\  i/N  ir\  Lf\  ir\ 


00 


3 

o 

■p 

I 


I  o  o  o  o  o  o  o 


I   I  o  o  o  o  o  o  o 


vo  mco  CM  ON\D  m 
rOoOvOvO  CT\VO  fO 

«k         «l    tft  «\ 

CM  CM  OO  CVJ 

irv  1/N  m  CM 


o  00  c-  cjNoo  cy  (jNso 
ifNcno  CM  iTvj-  moo  H 

O  ONJt  CJNVO  CM  00  ON  Lr\ 


C-OOirNOvDrHf^CM 

rovO  in     iTNvo  r-i  \0 

•  •••••••• 

coco  O  O  O  H  H  CM  ro 
rOirNHHHi-iHmON 


roOOir\OJ-CJNt-oo 
vO-*ir\CMirvcocoooirv 


>-4- 


H  ON  CJN  CT^0O  < 
00  CO  00  00  < 


O  irNrOHf^-^Ht-oo 
fooo  O  H  t-  ro  n  ro  tr\ 

t-  CM  CJN  H  LTN  u-wD  O  O 

roCT\t-H  CJNrOfOooH 
in-*  D-oo  in  J- 00  H 


ooooooooo 

vooooomcMOmo 

O  On  t-  O  vo  ON  J-  C--\0 
CO  r-j  00  <J\<0  J-  ON  CM  H 


O  ro  J-  CO  O  CM  -3-  in  in 
CMCMCMCMcorooomm 


inminininLnininin 


H 

CM 


in 


-a- 

CO 


o 


7^ 


Id 

O  CO 


4-33992  5-74 


A-H2 


O  <U 

H  ^  CJ 
cti  a 
a  £p 

O  0) 


CO  t3  — 

CO  +>  i— : 
+3   0)  O 


H  C  M 

•H  -r-l  cd 

O  -d  C 

W  (U  -H 

■P  C  fn 


+> 

a  Kt 
u  o 


it 

W  H 

<w 

In 

O  • 

S? 
ft 

O 
O  O 
O  H 


13 

SI  at 
-p 

I 


H  X  O 

o  ? 


oooooooooo 


I    I  O   I    I  o 


V 

u 
o 
< 


oooooooooo 


t-rHO\roCr\CMroOmt- 
CO       ON  O  ^  OJ  O  H 

OJ-3■-*Lr^J■-*l/^ooOt-l 

CJNVD  CM  LP,roH00HI>-irN 


C^HH-d-OHOvlOojirN 
vOvOLTNOOt-^jpCTsJ-C— 
ITN  OJ  c\J  Lr\  C--3-  CT\^0  0^  O 

H  C\i  (M  ro-ij-       iPvvO  m  c\j 


^^      ^  H  00  O  c 


a\  CM  lA  1-1  O 
tv-d-  SO  00  H 


rOM3  HVO-*  H  tnH 

J-  t~-  a\oo  0\  CX\co  00^  00 


\OCJ\t— OOJHcOiJ^CJNO 
OLr\HirNrocjiP\roHCjN 


\0  roONiXNCO  ooir\oOJ-oo 
cr\  CM      H  H  H  irv  H 


t-Ht-rnrHCMvOu^HOs 
CMJ-00  t-LfNOO-d-  H  0JM3 


ro  O  CM  CO  ro  H  I 


,2i 


OOOOOOOOOO 
COsOvOCMJ-OOoOQO 
VD  H  ro  no  CM  0\sD  sO  sO  OJ 

OO J-  HvOCMvOnOHC^t- 
CM      ro  ir\^  ir\  t--  C—  irsvo 


I    I    I    I    I    I    I    I    I  I 

L/\Lr\i/NiXNLr\irvLr\a^Lr\uA 


O 


o 


CM 


CO 

m 
§^ 

CM 


O 
H 


m 

O 

so 


O 

so 


o  d 

O  H 


4-33992  5-74 


A-113 


Appetidix  table  VI-15 — Structure  data  -  multiple  purpose  channels 
St.  Francis  River  Basin,  economic  plan,  not  feasible  for  PL-566 


Total  : 

Drainage  area  :       Grade  : 

Weirs  for  : 

Watershed 

Channel  : 

drainage  : 

controlled     :  stabilization: 

habitat  : 

Channel 

nmber 

iaiprove«ient : 

Gtrea  : 

by  structvires  :      structures  : 

enhancement : 

excavation 

(Sq.  Mi.) 

(Sq.  Mi.)  (Nimber) 

V  rnjBuDer ) 

^LTU.    lu.  ) 

St.  Framcis  River  Above  Wappapello 

!?~J- 

3^9.0 

5-2 

139.0 

5-3 

271.0 

197.0 

5-5 

306.0 

5-5« 

1»8.0 

Subtotal 


1,310.0 


St.  Francis  River  Below  WaT>papello 


5-20 
5-23 
3-2h 
5-28 
5-30 
5-32 
5-3H 
5-35 
5-35a 


126.0 
186.0 
136.0 
1U2.O 
lOU.O 
77.0 
1U7.O 
43.0 
25.0 


Subtotal 


986.0 


Little  River  System 


5a-0  -  lk,0 
5a-3  -  15.0 
5a- 11a   .  39.0 


Subtotal        -  68.0 


5b-l  -  37.0 

5b-3  -  69.0 

5b-U  -  U9.0 

5b-5  -  88.0 

5b-6  -  66.0 

5b-7  -  89.0 

5b-9  -  115.0 

5b- 10  -  112.0 

5b- 11  -  90.0 

5b- 12   105.0 


Subtotal        -  820.0 


L'Anguille  River 


Total  -  3,l8U.O 
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Appendix  table  VI-17 — Structiire  data  -  multiple  purpose  channels 
St.  Francis  River  Basin,  no  Federal  plEui,  not  feasible  for  PI/-566 


Total  : 

Drainage  area 

Grade 

Weirs  for  : 

Watershed 

:      Channel  : 

drainage : 

controlled 

: stabilization 

habitat  : 

Channel 

number 

:  improvement : 

area  : 

by  structures 

:  structures 

enhancement: 

excavation 

(Miles)      (Sq.  Mi.)      (Sq.  Mi.)  (Number) 

St.  Francis  River  Above  Wappapello 


(number) 


(Cu.  Yd.) 


5-1 

3h9.o 

5-2 

139.0 

5-3 

271.0 

5-U 

197.0 

5-5 

306.0 

5-5a 

W.o 

Subtotal 

1,310.0 

5-20 
5-23 
5-2U 
5-28 
5-30 
5-32 
5-3'+ 
5-35 
5-35a 

Subtotal 


St.  Francis  River  Below  Wappapello 

126.0 
186.0 
136.0 
IU2.0 
lOk.O 

77.0 
lJ+7.0 

k3.0 

25.0  z  - 


986.0 


5a-0 
5a-3 
5a-lla 

SubtoteJ. 


ik.O 
15.0 

39-0 


Little  River  Syetea 


68.0 


L'Anguille  River 


5b-l 

5b-3 

5b-l* 

5b-5 

5b-6 

5b-7 

5b-9 

5b-10 

5b-ll 

5b- 12 

Subtotsil 


37.0 
69.0 
1+9. 0 
88.0 
66.0 
89.0 
115.0 
112.0 
90.0 
105.0 


820.0 


Total 


3,l81+.0 
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Appendix  table      VI-I8 — Total  installation  and  annual  cost  of  structural  measures 
St.  Francis  River  Basin,  environmental  plan 


Amortization 

Operation 

Total  : 

of 

and 

Watershed 

Installation  : 

Installation 

Maintenance 

Number 

Cost  : 

Cost  1/ 

Cost  2/  : 

Total 

-dollars- 


5-1 
5-2 
5-3 
5-U 
5-5 
5-5a 


St.  Francis  River  Above  Wappapello  Reservoir 


1,000,000 
600,000 
600,000 
600,000 


68,800 
Itl,300 
Ul,300 
in,  300 


1,500 
1,000 
1,500 
1,500 


70,300 
U2,300 
U2,800 
U2,800 


Total 


2,800,000 


192,700 


5,500 


198,200 


1/    Price  Base:    1970.    Installation  costs  amortized  over  a  100-year 
period  at  6-7/8  percent  interest. 

2/    Long-term  prices.    Includes  replacement  cost  of  mesisures  having  less 
than  100-year  life. 
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Appendix  table  VI-l8a — Total  installation  and  annual  cost  of  structiiral  measvires 
St.  Francis  River  Basin,  environmental  plan 


Amortization 

Operation 

Total 

of 

and 

Watershed 

Installation 

Installation 

Maintenance 

Number 

Cost 

Cost  y 

Cost  y 

Total 

5-1 
5-2 
5-3 

5-5 
5-5a 


 dollars  

St.  Francis  River  Above  Wappapello  Reservoir 


1,000,000 
600,000 
600,000 
600,000 


58,900 
35,i*oo 
35, 

35,itOO 


1,500 

1,000 
1,500 
1,500 


6o,Uoo 
36,1+00 
36,900 
36,900 


Total 


2,800,000 


165,100 


5,500 


170,600 


1/    Erice  Base:    1970.    Installation  costs  amortized  over  a  100-year 
I)eriod  at  5-7/8  percent  interest. 

2/    Long-term  prices.    Includes  replacement  cost  of  measures  having  less 
than  100-year  life. 
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Appendix  table  VI-20 — Structure  data  -  multiple  purpose  channels 
St.  Francis  River  Basin,  environmental  plan,  shoi t  range  (lO  -  15  years) 


Total 

Drainage  area 

Grade 

Weirs  for 

Watershed 

Channel 

drainage 

controlled 

stabilization 

habitat 

Channel 

number 

improvement 

area 

by  structures 

stnictures 

enhancement 

excavation 

Miles 

Sq.mi. 

Sq.mi. 

Number 

Number 

Cu.yd. 

St.  Francis  River  Below  Wappapello 

5-7 

58 

339.0 

20.0 

1+91 

1+ 

377,600 
162,500 
196,100 

5-8 

i^5 

92.0 

2I+3 

3 

5 -11a 

36 

1+2.0 

292 

5-13 

51 

21I+.O 

28.8 

210 

1 

225,200 

5-11+ 

37 

78.0 

1.7 

150 

k 

220,000 

5-19 

367 

372.8 

1,^73 

3 

500,000 

5-26 

89 

98.0 

355 

9 

536,200 

5-27 

67 

98.0 

267 

2 

207,500 

5-33 

50 

103.1+ 

200 

15 

800,000 
75l+,600 

5-33a 

35 

56.6 

152 

2 

Subtotal 

835 

l,i+93.8 

50.5 

3,833 

43 

3,979,700 

Little  River  System 

5a-l 
5a-5 
5a-6 
5a-7 

5a-8 
5a-9 
5a-10 

153 
50 
95 

188 

229 
105 

256 

235.0 
185.0 
133.0 
305.0 
289.0 
202.0 

308.0 

11.1 
13.8 
5.2 
1.2 
3.9 

l,22l+ 
1+22 
759 

1,501+ 

1,835 
81+9 

2,1+18 

11 
1 

4 
6 

29 
6 

12 

367,800 
390,800 
330,500 
1,482,400 
2,197,000 
226,200 
1,236,400 

Subtotal 

1,076 

1,657.0 

35.2 

L'AnguiUe  River 

9,011 

69 

6,231,100 

5b-2 

k8 

56.0 

200 

938,100 

Subtotal 

1+8 

56.0 

200 

938,100 

Total 

1,959 

3,206.8 

85.7 

13,044 

112 

11,148,900 
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Appendix  table  VI-22 — Total  installation  and  annual  cost  of  stnictural  measures 
St.  Francis  River  Basin,  environmental  plan,  short  range  (lO  -  15  years) 


Watershed 

XlUiUUCX 

Total 
installation 
cost 

Amortization 
of 

installation 
cost  1/ 

Operation 
and 
maintenance 
cost  2/ 

Total 

St.  Francis  River  Below  Wappapello  Reservoir 

5-7 
5-8 
5 -Ha 
5-13 
5-lU 

5-26 
5-27 

5-33a 

'+,225,500 
781,200 
i+9l+,100 

5,028,900 
68l+,900 

2,565,500 
937,500 
553,700 

1,077,200 

032,300 

290,800 
53,800 
3l+,000 

31+6,100 
1+7,100 

176,600 
61*,  500 
38,100 
74,100 
57,300 

23,200 
15,500 
10,700 
21,100 
12,100 
116,200 
27,600 
31,300 
20,000 
9,000 

314,000 
69,300 
44,700 

367,200 
59,200 

92,100 
69,400 
94,100 
66,300 

Subtotal 

,  J.0U,OUU 

1,182,1+00 

286,700 

1,469,100 

Little  River  System 

5a-l 
5a-5 

5a-7 
5a -8 

5a-10 

'^,054,300 
i+, 606, 1+00 
2,227,700 
3,104,200 
i+, 590, 800 
1,1+79,900 
3,306,800 

320,1+00 
317,100 
153,300 
213,700 
316,000 
101,900 
227,600 

53,500 
2l+,000 
32,500 
58,700 
72,100 
33,900 
78,300 

373,900 
341,100 

272,400 

388,100 
i^s  fioo 

305,900 

Subtotal 

23,970,100 

1,650,000 

353,000 

2,003,000 

L'AnRuille  River 

5b-2 

91+5,100 

65,100 

5,400 

70,500 

Subtotal 

91+5,100 

65,100 

5,400 

70,500 

Total 

1+2,096,000 

2,897,500 

645,100 

3,542,600 

1/  Price  base:    1970.    Installation  costs  amortized  over  a  100-year  period  at  6-7/8 
percent  interest. 

2/  Long-term  prices.  Includes  replacement  cost  of  measures  having  less  than  100-year 
life. 
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Appendix  table  VI-22a — Total  installation  and  annual  coet  of  structiiral  measures 
St.  Francis  River  Basin,  environmental  plan,  short  range  (10  -  15  years) 


Watershed 
number 

installation 
cost 

Amortization  Operation 

of  and 
installation  maintenance 
cost  1/                     cost  2/ 

Total 

St. 

Francis  River  Below  Wappapello  Reservoir 

5-7 
5-8 

5-lla 

5-13 

5-li+ 

5-19 

5-26 

5-27 

5-33 

5-33a 

1|,  225, 500 
781,200 
U9lt,100 

5,028,900 
681+,900 

2,565,500 
937,500 
553,700 

1,077,200 
832,300 

21+9,100 
1+6,100 
29,100 

296,500 
1+0,1+00 

151,200 
55,300 
32,600 
63 , 500 
1+9,100 

23,200 
15,500 
10,700 
21,100 
12,100 
116,200 
27,600 
31,300 
20 ,000 

9,000 

272,300 
61,600 
39,800 

317,600 
52,500 

267,1+00 
82,900 
63,900 
83,500 
58,100 

Subtotal 

17,180,800 

1,012,900 

Little  River  System 

286,700 

1,299,600 

5a-l 
5a-5 
5a-6 
5a-7 
5a-8 
5a-9 
5a- 10 

lt,65i*,300 
l+,6o6,UOO 
2,227,700 
3,10U,200 
It,  590, 800 
1,1*79,900 
3,306,800 

27l+,l*00 
271,500 
131,300 
183,000 
270,600 
87,200 
19^,900 

53,500 

2l+,000 
32,500 
58,700 
72,100 
33,900 
78,300 

327,900 
295,500 
163,800 
21+1,700 
31+2,700 
121,100 
273,200 

Subtotal 

23,970,100 

1,1+12,900 

L'Anguille  River 

353,000 

1,765,900 

5b-2 

91+5,100 

55,700 

5,1+00 

61,100 

Subtotal 

9^5,100 

55,700 

61,100 

Total 

1+2,096,000 

2,1+81,500 

61+5,100 

3,126,600 

1/  Price  base:    1970.    Installation  costs  amortized  over  a  100-year  period  at  5-7/8 
percent  interest. 

2/  Long-term  prices.  Includes  replacement  cost  of  measures  having  less  than  100-year 
life. 
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Appendix  table  VI-24 — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  environmental  plan,  short  range  (10  -  15  years) 


:  Avera 

ge  Annual  Benefits  jL'  : 

:  Agricultural 

Average  : 

Benefit 

:  Damage 

:  Water 

Annual  : 

To  Cost 

Watershed 

:  Reduction 

:  Management 

:      Total  : 

Cost  .2/ : 

Ratio 

 Dollars  

St. 

Francis  River 

Below  Wappapello  Reservoir 

5-7 

524,700 

286,200 

810,900 

314,000 

2.58:1 

5-8 

61,500 

28,700 

90,200 

69,300 

1.30:1 

-)  —  XXd. 

8?  700 

59,900 

142,600 

44,700 

3.19:1 

5-13 

339,700 

229,500 

569,200 

367,200 

1.55:1 

1  ft?  nnn 

120,000 

282,000 

59,200 

4.76:1 

5-19 

932,900 

426,200 

1,359,100 

292,800 

4.67:1 

5-26 

301,800 

64,800 

366,600 

92,100 

3.98:1 

5-27 

313,900 

260,000 

573,900 

69,400 

o .  z  D :  i 

5-33 

170,500 

57,000 

227,500 

94,100 

2.41:1 

5-33a 

131,200 

83,200 

214,400 

66,300 

J .  z  J  :  i 

Subtotal 

3,020,900 

1,615,500 

4,636,400 

1,469,100 

Little  River  System 

5a- 1 

366,200 

226,000 

592,200 

373,900 

1.41:1 

5a-5 

423  300 

101,500 

524,800 

341,100 

1.53:1 

5a-6 

242,300 

50,200 

292,500 

185,800 

1.57:1 

5a- 7 

645,000 

272,000 

917,000 

272,400 

3.36:1 

5a- 8 

485,800 

113,700 

599,500 

388,100 

1.54:1 

5a- 9 

190,700 

90,100 

280,800 

135,800 

2.06:1 

5a-10 

657,800 

343,200 

1,001,000 

305,900 

3.27:1 

Subtotal 

3,011,100 

1,196,700 

4,207,800 

2,003,000 

L'Anp 

uille  River 

5b- 2 

97,600 

59,900 

157,500 

70,500 

2.23:1 

Subtotal 

97,600 

59,900 

157,500 

70,500 

Total 

6,129,600 

2,872,100 

9,001,700 

3,542,600 

1/     Current  normalized  prices. 

2/    Average  annual  cost  amortized  over  a  100-year  period  at  6-7/8  percent 
interest. 
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Appendix  table  Vl-2kB. — Ccmparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  environmental  plan,  short  range  (1(3  -  15  years) 


Watershed 


Average  Annual  Benefits  ^/ 


Damage 
Reduction 


Agricultural 
Water 
Management 


Total 


Average  :  Benefit 
Annual    :  To  Cost 
Cost  2/ :  Ratio 


•DoUars- 


St.  Francis  River  Belov  WagpapeHo  Reservoir 


5-7 

52J+,700 

286,200 

810,900 

272,300 

2.98:1 

5-8 

61,500 

28,700 

90,200 

61,600 

l.U6:l 

5-lla 

82,700 

59,900 

lU2,600 

39,800 

3.58:1 

5-13 

339,700 

229,500 

569,200 

317,600 

1.79:1 

5-14 

162,000 

120,000 

282,000 

52,500 

5.37:1 

5-19 

932,900 

U26,200 

1,359,100 

267,^0 

5.08:1 

5-26 

301,800 

6U,8oo 

366,600 

82,900 

k.k2:l 

5-27 

313,900 

260,000 

573,900 

63,900 

8.98:1 

5-33 

170,500 

57,000 

227,500 

83,500 

2.72:1 

5-33a 

131,200 

83,200 

2lU,l|00 

58,100 

3.69:1 

Subtotal 

3,020,900 

1,615,500 

1^,636, Uoo 

1,299,600 

Little  River  System 


5a-l 

366,200 

226,000 

592,200 

327,900 

1.81:1 

5a-5 

i+23,300 

101,500 

52U,800 

295,500 

1.78:1 

5a-6 

2U2,300 

50,200 

292,500 

163,800 

1.79:1 

5a-7 

6^5,000 

272,000 

917,000 

2i^l,700 

3.79:1 

5a-8 

it85,800 

113,700 

599,500 

3^*2,700 

1.75:1 

5a-9 

190,700 

90,100 

280,800 

121,100 

2.32:1 

5a- 10 

657,800 

3^+3,200 

1,001,000 

273,200 

3.66:1 

Subtotal 

3,011,100 

1,196,700 

i^, 207,800 

1,765,900 

L'Anguille  River 

5b-2 

97,600 

59.900 

157,500 

61,100 

2.58:1 

Subtotal 

97,600 

59,900 

157,500 

61,100 

Total 

6,129,600 

2,872,100 

9,001,700 

3,126,600 

1/    Current  normalized  prices. 

2/   Average  annual  cost  amortized  over  a  100-year  period  at  5-7/8  percent 
interest. 
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Appendix  table      VI-26 — Structirre  data  -  multiple  purpose  channels 
St.  Frsincis  River  Basin,  environmental  plan,  long  range 


:  Total 

:  Drainage  Area  :  Grade 

•  Weirs  for 

Watershed 

:  Channel 

: Drainage 

:      Controlled    :  Stabilization 

:  Habitat 

:  Channel 

Number 

:  Improvement 

:  Area 

:  By  Structures  :  Structures 

■  Enhancement 

:  Excavation 

(Miles) 

(Sq.  Mi. 

)        (Sq.  Mi.)  (Number) 

(Number) 

(Cu.  Yd.) 

St. 

Francis  River  Belov  Wappapello 

5-9 

17 

31.0 

95 

170,000 

5-10 

19 

109.6 

28.2  5 

2 

355,500 

5-11 

81 

108.0 

527 

5 

391, 'iOO 

5-12 

50 

lOJ+.lt 

203 

2 

137,1+00 

5-15 

256 

322.0 

2,053 

k 

500,800 

5-15a 

35 

1*8.0 

280 

2 

500,000 

5-1 5b 

72 

70.0 

578 

k 

2Ul,000 

5-16 

38 

92.0 

1U6 

90,000 

5-17 

38 

29.2 

lUo 

365,500 

5-21 

225 

30U.7 

922 

10 

663,500 

5-25 

76 

163.0 

312 

1 

170,000 

5-29 

9U 

81.0 

378 

2 

1+90,000 

5-31 

128 

118.0 

I186 

U 

270,600 

Subtotal 

1,129 

1,580.9 

28.2  6,125 

36 

1+, 31*5, 700 

Little  River  System 

5a-ll 

225 

197.0 

1,636 

3 

2,265,000 

5a-12 

U6 

130.0 

188 

h 

388,900 

Subtotal 

271 

327.0 

l,82i* 

7 

2,653,900 

Total 

i,Uoo 

1,907.9 

28.2                  7, 91+9 

h3 

6,999,600 

4-33992  S-74 
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Appendix  table      VI-28 — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  environmental  plan,  long  range 


Amortization  : 

Operation 

Total  : 

of  : 

and 

Watershed  : 

InstaJ-lation  : 

Installation  : 

Maintenance 

Number  : 

Cost  : 

Cost  1/  : 

Cost  2/ 

:  Total 

-dollars— 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

5-10 

5-11 

5-12 

5-15 

5-15a 

5-15b 

5-16 

5-17 

5-21 

5-25 

5-29 

5-31 


i+, 788, 500 
2,963,500 
1,138,100 
32, 000 
2,987,600 

1+35,000 
1,01+2,900 

269,000 
1,318,600 
1,935,800 
2,692,600 

906,000 


329,600 
20l+,000 
78,300 
29,700 
205,600 
29,900 
71,800 
18,500 
90,800 
133,200 
185,300 
62,1+00 


1+2,600 
11,900 
21*,  100 
15,100 
76,900 
ll+,500 
22,1+00 
13,800 
13,600 
68,300 
103,1+00 
29,1+00 


372,200 
215,900 
102,1+00 
l+l+,800 
282,500 
l+l+,l+00 
9l+,200 
32,300 
10l+,l+00 
201,500 
288,700 
91,800 


Subtotal 

21,937,000 

1,509,800 

1+69,200 

1,979,000 

Little  River  System 

5a-ll 

3,1+19,100 

235,300 

67,1+00 

302,700 

5a-12 

1+28,900 

29,500 

ll+,900 

l+l+,l+00 

Subtotal 

3,81+8,000 

261+,8oo 

82,300 

31+7,100 

Total 

25,785,000 

1,771+,  600 

551,500 

2,326,100 

V    Price  Base:    1970.  Instllation  costs  amortized  over  a  100-year  period  at  6-7/8 
percent  interest. 

2J    Long-term  prices.  Includes  replacement  cost  of  measures  having  less  than  100- 
year  life. 
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Appendix  table  VI-28a — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  environmental  plan,  long  range 


Amortization  : 

Operation  : 

Total  : 

of  : 

and  : 

Watershed  : 

Installation  : 

Installation  : 

Maintenance  : 
Cost  £/  : 

Number  : 

Cost  : 

Cost  y  : 

Total 

' dollar s- 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

1+, 788, 500 

282,300 

1+2,600 

32l+,900 

5-10 

2,9o3>500 

1  '7k  TOO 

iP/i  Ar>o 

5-11 

1,138,100 

67,100 

2l+,100 

91,200 

5-12 

1+32,000 

25,500 

15,100 

1+0,600 

5-15 

2,987,600 

176,100 

76,900 

253,000 

5-15a 

1+35,000 

25,600 

ll+,500 

1+0,100 

5-15b 

1,0142,900 

61,500 

22,1+00 

83,900 

5-16 

269,000 

15,900 

13,800 

29,700 

5-17 

1,318,600 

77,700 

13,600 

91,300 

5-21 

1,935,800 

lll+,100 

68,300 

182,1+00 

5-25 

2,692,600 

158,700 

103,1+00 

262,100 

5-29 

906,000 

53,1*00 

29,1+00 

82,800 

5-31 

1,027.1»00 

60,600 

33,200 

93,800 

Subtotal 

21,937,000 

1,293,200 

1+69,200 

1,762,1+00 

Little  River  System 

5a-ll 

3,lH9,100 

201,600 

67,1+00 

269,000 

5a- 12 

1+28,900 

25,300 

ll+,900 

U0,200 

Subtotal 

3,81+8,000 

226,900 

82,300 

309,200 

Total 

25,785,000 

1,520,100 

551,500 

2,071,600 

1/    Price  Base:    1970.    Installation  costs  emortized  over  a  100-year  period  at  5-7/8 
percent  interest. 


2/    Long-term  prices.    Includes  repl€u:ement  cost  of  measures  having  less  than  100- 
year  life. 
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Appendix  table  VI-30 — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  environmental  plan,  long  range 


Watersheds 


Average  Annual  Benefits 


: Agricultural :  :  Average  :  Benefit 

Damage     :      Water        :  :  Annual     :  To  Cost 

: Reduction:  Management  :     Total       :  Cost  ^/  :  Ratio 


-Dollars- 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

38,200 

26,000 

1/ 

64,200 

372,200 

0.17:1 

5-lU 

o  /  "7    a  r\r\ 

24  / , 500 

15,000 

262,500 

215,900 

1.21:1 

5-11 

218,400 

142,500 

360,900 

102,400 

3.52:1 

5-iz 

1  "7  "7    1  r\n 
1  /  /  , 100 

102,000 

279,100 

44,800 

D .  zZ :  i 

5-15 

543,600 

211,800 

755,400 

282,500 

2.67:1 

5-15a 

91,200 

64,400 

155,600 

44,400 

3.50:1 

J— 1_)D 

1 jU, oUU 

21,500 

152,100 

94,200 

1 . bl : 1 

5-16 

272,700 

88,400 

361,100 

32,300 

11.17:1 

5-17 

108,500 

70,400 

178,900 

104,400 

1.71:1 

J —  Z.  _L 

121,400 

442,100 

201,500 

9   1  Q  •  1 

5-25 

196,900 

58,500 

255,400 

288,700 

0.88:1 

5-29 

92,300 

49,600 

141,900 

91,800 

1.54:1 

5-31 

191,700 

72,700 

264,400 

103,900 

2.54:1 

Subtotal 

2,629,400 

1,029,200 

1/ 

3,658,600 

1,979,000 

15,000 

15,000 

3/ 

Little 

River  System 

5a-ll 

464,600 

238,700 

703,300 

302,700 

2.32:1 

5a-12 

108,700 

32,100 

140,800 

44,400 

3.17:1 

Subtotal 

573,300 

270,800 

844,100 

347,100 

Total 

3,202,700 

1,315,000 

4,517,700 

2,326,100 

1/     1974  current  normalized  prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  6-7/8  percent 
Tnterest. 

3/    Incident€LL  recreation. 
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Appendix  table  VI-30a— Coanparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  environmental  plan,  long  range 


V7atersheds 


Average  Annual  Benefits 


: Agricultural: 
Damage    :      Water  : 
; Reduction:  Management  ;  Total 


Average  :  Benefit 
Annual  :  To  Cost 
Cost  2/  :  Ratio 


•  Dollar  s- 


St.  Francis  River  Belov  Wappapello  Reservoir 


5-9 

38,200 

26,000 

61+,  200 

32l+,900 

0.20:1 

5-10 

2^7,500 

15,000  3/ 

262,500 

186,600 

1.1+1:1 

5-11 

218, Uoo 

lk2 , 500 

360,900 

91,200 

3.96:1 

5-12 

177,100 

102,000 
211,800 

279,100 
75  5,  to 

Uo,6oo 

6.87:1 

5-15 

5^3,600 

253,000 

2.99:1 

5-15a 

91,200 

6i+,i+oo 

155,600 

1+0,100 

3.88:1 

5-15b 

130,600 

21,500 

152,100 

83,900 

1.81:1 

5-16 

272,700 

88,i+oo 

361,100 

29,700 

12.16:1 

5-17 

108,500 

70,  to 

178,900 

91,300 

1.96:1 

5-21 

320,700 

121,  to 

41+2,100 

182,  to 

2.1+2:1 

5-25 

196,900 

58,500 

255, to 

262,100 

0.97:1 

5-29 

92,300 

1+9,600 

11+1,900 

82,800 

1.71:1 

5-31 

191,700 

72,700 

26i+,to 

93,800 

2.82:1 

Subtotal 


5  a- 11 
5a-12 


Subtotal 


2, 629, to  1,029,200  ^^  3,658,600    1,762, to 

15,000  J/      15,000  3/ 


i+6i+,6oo 

108,700 


Little  River  System 


238,700 
32,100 


703,300 

11+0,800 


269,000 
1+0,200 


2.61:1 
3.50:1 


573,300       270,800        81+1+,100  309,200 


Total 


3,202,700    1,315,000     1+, 517,700  2,071,600 


1/    1974  current  noiroalized  prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  5-7/8  percent 
"interest. 

3/    Incidental  recreation. 
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Appendix  table  VI-32 — Structure  data  -  multiple-purpose  channels 
St.  Francis  River  Basin,  environmental  plan,  not  feasible  for  PL-566 


:  Total 

iDrainage  Area:      Grade          :  Weirs  for  : 

:  Channel 

: Drainage 

:  Controlled     : Stabilization :     Habitat  : 

Channel 

V.'atershed  Number 

: Improvement 

:  Area 

: By  Structures:  Structures     : Enhancement : 

Excavation 

(Miles) 

(Sq.  Mi. 

)   (Sq.  Mi.)           (Number)  (Number) 

(Cu.  Yd.). 

St 

.  Francis  River  Above  Wappapello 

5-1 

- 

349 

0 

_  _ 

- 

5-2 

— 

139 

0 

— 

5-3 

271 

0 

5-4 

197 

0 

5-5 

306 

0 

_ 

5-5a 

48 

0 

Subtotal 

1,310.0 

_ 

St 

.  Francis  River  Below  Wappapello 

5-20 

- 

126 

0 

- 

5-23 

186 

0 

-                     _  — 

5-24 

136 

0 

5-28 

- 

142 

0 

_                     _  _ 

- 

5-30 

104 

0 

5-32 

77 

0 

5-34 

147 

0 

5-35 

43 

0 

5-35a 

- 

25 

0 

-                     -  - 

- 

Subtotal 

986 

0 

_ 

Little  River  System 

5a-0 

14 

0 

5a- 3 

15 

0 

5a-lla 

39 

0 

68 

0 

T. '  An  piitIIp*  Riv*=»t' 

Lj    xVLi  ^  Li  J~  J  L  C:     i.\  X  V  C  1. 

5b- 1 

37 

0 

5b- 3 

69 

0 

-  . 

5b-4 

- 

49 

0 

-  ■ 

5b-5 

88 

0 

5b- 6 

66 

0 

- 

5b- 7 

- 

89 

0 

5b- 9 

115 

0 

5b- 10 

112 

0 

5b- 11 

90 

0 

5b-12 

105 

0 

Subtotal 

820 

0 

Total 

3,184 

0 

4-33992  5-74 
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Appendix  table  VI-33— Present  and  projected  forest  land  under  the  baseline  projection 
and  alternatives,  St.  Francis  River  Basin,  year  2000 


Alternatives 

Baseline  (b)  Tc) 

projection  Eeoncaic  EnvlronRiental 


Present  forest  -  I969 

985,000 

985,000 

985,000 

Clearing  for: 

111,600 

116,000 

116,000 

Crops 

100, »^ 

ioU,4oo 

10l+,l»00 

ftisture 

6,200 

6,200 

6,200 

Urban 

5,000 

5,000 

5,000 

Floodwater  retarding 

structures 

0 

1+00 

1+00 

Planting 

0 

3,900 

6,200 

Projected  forest  -  2000 

873,**00 

872,900 

875,200 

Noncommercial 

37,200 

37,200 

37,200 

Cceanercial 

836,200 

835,700 

838,000 

Wildlife  develojaent 

65,500 

66,200 

152,500 

Recreation  development 

k,800 

U,900 

18,100 

Timber  jo-oductlon  1/ 

831,1*00 

830,800 

819,900 

1/  Ccmnerclal  forest  minus  recreation  develojiaent. 
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Appendix  table  VI -35- -Annual  tlnber  growth  and  product  yield  under  the  baseline 
projection  and  altematirea,  St.  Francis  Rirer  Basin,  years  I980,  2000,  and  2020 


Alternatives 

Baseline  (B)  (C) 

projection  1/  Econooic  2/  Environmental  2/ 


Year 

Annual 
growth 

Product  3/ 
yield 

Annual 
growth 

Product  3/ 
yield 

Ann\ial 
growth 

Product  3/ 
yield 

1980 

36.8 

2U.2 

36.8  24.2 

32.9 

21.  U 

2000 

I12.8 

36.U 

U7.I 

Uo.o 

1+0.6 

3^.5 

2020 

U9.2 

U6.7 

55.8 

53.0 

k7.1 

Uk.7 

1/  C\irrent  level  of  managaaent. 
2/  High  level  of  management. 

2/  Product  yield  -  the  growth  available  for  products  is  a  percentage  of  the  net 
annual  growth;    I98O  -  66  percent;  2000  -  85  percent;  2020  -  95  percent. 


Appendix  table  VI- 36 — Timber  product  needs  and  supply  under  the  baseline 
projection  and  alternatives,  St.  Francis  River  Basin,  year  2000 


Unsatisfied 

Plan  Needs  1/  Supply  2/  needs 


  _  _  Million  cubic  feet   

Baseline  projection                       35                          28  7 

EconciBic  alternative  (B)                35                           31  ^ 

Environmental  alternative  (c)         35  11 


1/  OBERS  table  IV-2. 

2/  Includes  saw  and  veneer  logs,  miscellaneous  wood  products,  pulpwood  and 
fuelwood. 
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Appendix  table  VI-37 — Estlaated  average  annual  gross  erosion  and  sediment  yield  from  forest  land 
by  conditions  under  the  baseline  projection  and  alternatives,  St.  Freincis  River  Basin,  year  2000 


f  UJL  Cow    ^UilUX  wXwXi.£3 

and  problems 

Alternatives 

Baseline 
projection 

(B) 
Econcmic 

(c) 

Environmental 

Gross  erosion 

Iftidisturbed 

288,800 

29^,800 

308,800 

Msturbed  1/ 

663,900 

536,300 

1+28,300 

Total 

952,700 

o^i ,  JLUO 

'70*7  1 

737,100 

oeoajnenv  yxejxi 

Undistiirbed 

2,000 

2,000 

2,100 

Disturbed  1/ 

71^,100 

60,300 

U5,000 

Total 

76,100 

62,300 

U7,100 

1/  Includes  logging  areas,  skid  trails,  logging  roads,  fire,  and  grazing.    Treatment  of  skid 
trails,  logging  roads,  and  grazing  expected  to  be  done  under  the  Federal  Water  Pollution  Control 
Act  Amendments  of  1972. 


Appendix  table  VI-38 — Estimated  forest  practices  cost  under  the  baseline  projection 
and  alternatives,  St.  Francis  River  Basin,  year  2000 


Alternatives 

Practices 

Baseline 
projection 

(B) 
Econcmic 

(c) 

Environmental 

Tree  planting 
Critical 
Inter  and  other 

0.6 

 Million  dollars  1/ -  • 

5.5 
1.0 

5.5 
0.9 

Timber  stand  iniprovement 

2.7 

h.o 

2.5 

Grazing  exclusion  2/ 

1.7 

'♦.9 

Logging  roads  and 
skid  trails  2/ 

9.7 

9.5 

9.3 

Technical  assistance 

0.6 

1.2 

1.1 

Total 

15-3 

21^.6 

2k.2 

1/    Price  Base:  1970. 

2/    THreataent  under  the  Federal  Water  Pollution  Control  Act  Amendments  of  1972. 
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Appendix  table  VI-39 — Additional  forest  land  needed  to  satisfy  timber 
production  needs  under  the  baseline  projection  emd  alternatives, 
St.  Francis  River  Basin,  year  2000 


AVI 

/luui^ionax  xoresb  xanu 

Acres 

Baseline  projection 

192,000 

Economic  alternative  (b) 

100,000 

Environmental  alternative  (c) 

319,000 
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Appendix  table  VI-UO — Forest  employment  and  income  \mder  the  baseline  projection 
and  alternatives,  St.  Frsuicis  River  Basin,  year  2000 


Forest  employment 

Iftiit 

Alternatives 

Baseline 
pixjjection 

(B) 
Economic 

(c) 

EnTironaental 

Land  treatment  practices 
and  technical  assistance 

a.  Ntmber 

man-years 

926 

975 

b.  Inccme 

million 
dollars 

6.k 

7.2 

7.1 

Forest  management, 
protection,  and 
industries 

a.  Number 

man-years 

1,000 

1,135 

880 

b.  Inccme 

million 
dollars 

6.U 

7.3 

5.6 

Total 

a.  IfuBber 

man-years 

l,73^^ 

2,o6l 

1,855 

b.  Inccme 

million  dollars 

12.8 

lk.3 

12.7 
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APPENDIX  TABLES  -  CHAPTER  VII 


Recommended  Plan 
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Appendix  table  VII-2 — Structure  data  -  multiple-purpose  channels 
St.  Francis  River  Basin,  recommended  plan,  short  range  (10-15  years) 


Total  : 

Drainage  Area:  Grade 

Weirs  for 

:  Channel 

Drainage : 

Controlled     :  Stabilization 

Habitat 

:  Channel 

Area 

By  Structures:  Structures 

Enhancement 

•  EiAL.clvclL±Ull 

(Miles) 

(Sq.  Mi.) 

(Sq.  Mi.)  (Number) 

(Number) 

(Cu.  Yds.) 

St.  Francis  River  Below  Wappapello 

5-7 

58 

339 

0 

12.7  491 

4 

377,600 

5-8 

45 

92 

0 

243 

3 

162,500 

5-lla 

36 

42. 

0 

292 

196,100 

5-13 

51 

214 

0 

28.8  210 

1 

225,200 

5-14 

37 

78.0 

1.7  150 

4 

220,000 

5-26 

89 

98. 

0 

355 

9 

536,200 

5-27 

67 

98. 

0 

267 

2 

207,500 

5-33a 

35 

56. 

6 

152 

2 

754,600 

Subtotal 

418 

1,017. 

6 

43.2  2,160 

25 

2,679,700 

Little  River  System 

5a-l 

153 

235. 

0 

11.1  1,224 

11 

367,800 

5a-5 

50 

185. 

0 

13.8  422 

1 

390,800 

5a- 6 

95 

133. 

0 

5.2  759 

4 

330,500 

5a-7 

188 

305. 

0 

1.2  1,504 

6 

1  A«9  Ann 

5a- 8 

229 

289. 

0 

3.9  1,835 

29 

2,197,000 

5a- 9 

105 

202. 

8 

849 

6 

226,200 

5a-10 

256 

308. 

0 

2,418 

12 

1,236,400 

Subtotal 

1,076 

1,657. 

8 

35.2  9,011 

69 

6,231,100 

L'Anguille  River 

5b- 2 

48 

56. 

0 

200 

938,100 

Subtotal 

48 

56. 

0 

200 

938,100 

Total 

1,542 

2,731. 

4 

78.4  11,371 

94 

9,848,900 

4-33992  5-74 
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Appendix  table  VII-4 — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  reccmmended  plan,  short  range  (10-15  years) 


Watershed  Number 


Total 
Installation: 
Cost 


Amortization 
of 

Installation 
Cost  1/ 


Operation 
and 
Maintenance 

Cost  y 


Total 


Dollars 


St.  Francis 

River  Below 

Wappapello 

Reservoir 

5-7 

3  A21  100 

235  500 

1  8  800 

OKA  ^no 

5-8 

581  500 

40  000 

1  3  500 

J  '  y  yyjKJ 

53  SOO 

5-lla 

479  500 

33  000 

~J  ~J  y  \J\J\J 

1  0  400 

43  ^00 

5-13 

h  758  400 

3?7  500 

on  noo 

5-14 

644  900 

44  400 

1 1  400 

5-26 

78?  000 

S'^  800 

/ o , ouu 

J  VJL/  J  i  \J\J 

on  700 

y    1  \J\j 

"^7  7nn 
J / , / uu 

5-33a 

191 

54,900 

8,700 

63,600 

Subtotal 

11,765,800 

809,800 

122,800 

932,600 

Little  River 

System 

5a-l 

4,174,100 

287,300 

48,000 

335,300 

5a-5 

3  869  000 

266,300 

20,100 

286  400 

5a-6 

1,938,600 

133,400 

28,300 

161,700 

5a-7 

2,869,500 

197,500 

54,200 

251,700 

5a-8 

4,093,200 

281,700 

64,300 

346,000 

5a-9 

1,276,600 

87,900 

29,200 

117,100 

5a-10 

3,050,000 

209,900 

72,000 

281,900 

Subtotal 

21,271,000 

1,464,000 

316,100 

1,780,100 

L'Anguille  River 

5b-2 

845,100 

58,200 

4,800 

63,000 

Total 

33,881,900 

2,332,000 

443,700 

2,775,700 

1^/    Price  Base:     1970.     Installation  costs  amortized  over  a  100-year  period 

at  6-7/8  percent  interest. 
2/    Long-term  prices.     Includes  replacement  cost  of  measures  having  less 

than  100-year  life. 
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Appendix  table  Vll-Ua— Total  installation  and  annual  costs 
St.  Francis  River  Basin,  recommended  plan,  short  range  (10-15  years) 


Amortization 

.    Operation  : 

:      Total  : 

of  : 

and 

: Installation: 

Installation 

.  Maintenance  : 

Watershed  Number 

:      Cost  : 

Cost  1/ 

:      Cost  2/  : 

Total 

•Dollars- 


St»  Francis  River  Below  Wappapello  Reservoir 


5-7 
5-8 
5- 11a 

5-13 
5-14 
5-26 
5-27 
5-33a 


3,421,100 
581,500 
479,500 

4,758,400 
644,900 
782,000 
300,700 
797,700 


201,700 
34,300 
28,300 

208,500 
38,000 
46,100 
17,700 
47,000 


18,800 
13,500 
10,400 
20,000 
11,400 
23,000 
17,000 
8,700 


220,500 
47,800 
38,700 

228,500 
49,400 
69,100 
34,700 
55,700 


Subtotal 


11,765,800 


621,600 


122,800 


710^,400 


Little  River  System 


5a-l 

5a-5 
5a-6 

5a-7 
5a-8 

5a-9 
5a- 10 

4,174,100 
3,869,000 
1,938,600 
2,869,500 
4,093,200 
1,276,600 
3,050,000 

246,100 
228,100 
114,300 
169,200 
241,300 
75,300 
179,800 

48,000 

20,100 

28,300 
54,200 
64,300 
29,200 
72,000 

294,100 
248,200 
142,600 

223,400 
305,600 

104,500 
251,800 

Subtotal 

21,271,000 

1,254,100 

316,100 

1,570,200 

L' Anguille 

River 

5b- 2 

845,100 

49,800 

4,800 

54,600 

Total 

33,881,900 

1,925,500 

443,700 

2,369,200 

1/    Price  Base:    1970.    Installation  costs  amortized  over  a  100-year  period 

at  5-7/8  percent  interest. 
2/    Long- tern  prices.    Includes  replacement  cost  of  measures  having  less 

than  100-year  life. 
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Appendix  table  VlX-6 — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  reconmended  plan,  short  range  (10-15  years) 


:  Average  Annual  Benafits  — 

:  :  Agricultural: 

:      Damage      :        Water  : 

Watershed  ;    Reduction  ;  Management     :  Total 

  Dollars   


St.  Francis  River  Below  Wappapello  Reservoir 


5-7 

521,500 

286,200 

807,700 

254,300 

3.16:1 

5-8 

61,500 

28,700 

90,200 

53,500 

1,68:1 

5-lla 

82,700 

59,900 

142,600 

43,400 

3.28:1 

5-13 

379,200 

229,500 

608,700 

347,500 

1.75:1 

5-14 

162,000 

120,000 

282,000 

55,800 

5.05:1 

5-26 

301,800 

64,800 

366,600 

76,800 

4.77:1 

5-27 

313,900 

260,000 

573,900 

37,700 

15.22:1 

5-33a 

131,200 

83,200 

214,400 

63,600 

3.37:1 

Subtotal 

1,953,800 

1,132,300 

3,086 ,100 

932,600 

Little  River  System 


5a-l 

366,200 

226,000 

592,200 

335,300 

1.76:1 

5a-5 

423,300 

101,500 

524,800 

286,400 

1.83:1 

5a-6 

242,300 

50,200 

292,500 

161,700 

1.80:1 

5a- 7 

645,000 

272,000 

917,000 

251,700 

3.64:1 

5a-8 

485,800 

113,700 

599,500 

346,000 

1.73:1 

5a- 9 

190,700 

90,100 

280,800 

117,100 

2.39:1 

5a-10 

657,800 

342,200 

1,000,000 

281,900 

3.54:1 

Subtotal 

3,011,100 

1,197,700 

4,206,800 

1,780,100 

L'Anguille  River 

5b-2 

97,600 

59,900 

157,500 

63,000 

2.50:1 

Total  5,062,500       2,387,900       7,450,400  2,775,700 


_!/    1974  Current  Normalized  Prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  6-7/8  percent 
interest. 


Average  :  Benefit 
Annual  :  To  Cost 
Cost  2/      :  Ratio 
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Appendix  table  VII-6a — Ccoiparison  of  benefits  and  costs  for  stinictural  measiires 
St.  Francis  River  Basin,  recommended  plan,  short  range  (10-15  years) 


:  Average 

Annual  Benefits  hJ 

•  • 

Agricxilt\iral: 

:  Average 

:  Benefit 

:     Damage  : 

Water  : 

:  Annual 

:    To  Cost 

Watershed 

:    Reduction  : 

Management    :  Total 

:    Cost  2/ 

:  Ratio 

•  Dollar  s- 


St.  Francis  River  Below  Wappapello  Reservoir 


5-7 
5-8 
5- Ha 

5-13 
5-li+ 
5-26 
5-27 


521,500 
61,500 
82,700 
379,200 
162,000 
301,800 
313,900 


286,200 
28,700 
59,900 

229,500 

120,000 
61+,  800 

260,000 


807,700 
90,200 
li+2,600 
608,700 
282,000 
366,600 
573,900 


220,500 
J+7,800 
38,700 

228,500 
U9,iioo 
69,100 
31^,700 


3.66:1 
1.89:1 
3.68:1 
2.66:1 
5.70:1 

5.31:1 
16.5^:1 


Subtotal 

1,953,800 

1,132,300 

3,086,100 

7l+l+,l+00 

Little  River  System 

5a- 1 

366,200 

226,000 

592,200 

29l+,100 

2.01:1 

5a-5 

U23,300 

101,500 

52^,800 

21+8,200 

2.11:1 

5a-6 

2i|2,300 

50,200 

292,500 

11+2,600 

2.05:1 

5a-7 

6^5,000 

272,000 

917,000 

223,1+00 

1+.10:1 

5a-8 

U85,800 

113,700 

599,500 

305,600 

1.96:1 

5a-9 

190,700 

90,100 

280,800 

10l+,500 

2.69:1 

5a-10 

657,800 

31+2,200 

1,000,000 

251,800 

3.97:1 

Subtotal 

3,011,100 

1,197,700 

1+, 206,800 

1,570,200 

L'Anguille 

River 

5b-2 

97,600 

59,900 

157,500 

5l+,600 

2.88:1 

Total 

5,062,500 

2,387,900 

7,1+50,1400 

2,369,200 

1/    197!*^  Current  normalized  prices, 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  5-7/8  percent 
interest. 
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Appendix  table  VII-8 — Total  installation  and  annual  costs 
St.  Francis  River  Basin,  recceaDraended  plan,  long  range 


Amortization 

Operation  : 

:  Total 

of 

and  : 

:  Installation 

Installation 

'  Maintenance  : 
Cost  2./  : 

Watershed  Number 

:  Cost 

Cost  y 

Total 

Dollars 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

273,200 

18,800 

2,400 

21,200 

5-10 

2,475,800 

170,400 

9,900 

180,300 

5-11 

1,055,400 

72,600 

22,300 

94,900 

5-12 

388,100 

26,700 

13,500 

40,200 

5-15 

2,763,500 

190,200 

72,100 

262,300 

5-15a 

315,000 

21,700 

10,500 

32,200 

5-15b 

932,600 

64,200 

20,100 

84,300 

5-16 

248,100 

17,100 

12,700 

29,800 

5-17 

1,226,900 

84,400 

12,600 

97,000 

5-19 

2,247,200 

154,700 

101,500 

256,500 

5-21 

1,707,500 

117,500 

60,300 

177,800 

5-25 

541,500 

37,300 

20,800 

58,100 

5-29 

797,500 

54,900 

25,800 

80,700 

5-31 

823,100 

56,700 

26,600 

83,300 

5-33 

665,  to 

45,800 

12,400 

58,200 

Subtotal 

16,1460,800 

1,133,000 

423,800 

1,556,800 

Little  River 

System 

5a-ll 

3,247,600 

223,500 

64,000 

287,500 

5a-12 

333,900 

23,000 

11,600 

34,600 

Subtotal 

3,581,500 

246,500 

75,600 

322,100 

Total  20,042,300         1,379,500  499, to  1,878,900 


3^/    Price  Base:     1970.     Installation  costs  amortized  over  a  100-year  period  at 

6-7/8  percent  interest. 
2J    Long-term  prices.     Includes  replacement  cost  of  measures  having  less  than 

100-year  life. 
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Appendix  table  VII-8a — Total  installation  and  annual  costs 
St.  {"rancis  River  Basin,  recommended  plan,  long  range 


;  Amortization 

Operation  : 

;  Total 

:          of  1 

and  : 

:  Installation 

:  Installation  . 

Maintenance  : 

Watershed  Nanber 

:  Cost 

:       Cost  y  ; 

Cost  2/  : 

Total 

Dollars' 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

273,200 
2,U75,800 

16,100 

2, 1400 

18,500 

5-10 

lli5,900 

9,900 

155,800 

5-11 

1,055,^0 

62,200 

22,300 

8ii,500 

5-12 

388,100 

22,900 

13,500 

36,100 

5-15 

2,763,500 

162,900 

72,100 

235,000 

5-15a 

315,000 

18,600 

10,500 

29,100 

5-15b 

932,600 

55,000 

20,100 

75,100 

5-16 

2li8,100 

lU,600 

12,700 

27,300 

5-17 

1,226,900 

72,300 

12,600 

81+,  900 

5-19 

2,21+7,200 

132,500 

101,800 

23l+,300 

5-21 

1,707,500 

100,700 

60,300 

161,000 

5-25 

51+1,500 

31,900 

20,800 

52,700 

5-29 

797,500 
823,100 

1+7,000 

25,800 

72,800 

5-31 

1+8,500 

26,600 

75,100 

5-33 

665,1+00 

39,200 

12,lKX3 

51,600 

Subtotal 

I6,li60,800 

970,300 

1+23,800 

1,391^,100 

Little  River  System 

5a- 11                  3,21+7,600             191,1+00              61+, 000  255,1+00 

5a- 12                     333,900  19,700  11,600  31,300 

Subtotal                  3,581,500            211,100              75,600  286,700 


Ototal  20,01+2,300         1,181,1+00  1+99,1^00  1,680,800 


1/    Price  Base:    1970.    Installation  costs  amortized  over  a  100-year  period 

at  5-7/8  percent  interest. 
2/    Long-term  prices.    Includes  replacoaent  cost  of  measures  having  less  than 

100-year  life. 
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Appendix  table  VII-9 — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  recommended  plan,  long  range 


Average  Annual  Benefits  — 


Agricultural  : 

:    Average  : 

Benefit 

!      Damage  : 

Water  : 

:  Annual  : 
:     Cost  2/  : 

to  Cost 

:     Reduction  : 

Management  : 

Total 

Ratio 

Dollars 


St.  Francis  River  Below  Wappapello  Reservoir 


5-9 

38,200 

26,000 

64,200 

21,200 

3.02:1 

5-10 

247,500 

15,000  1/ 

262,500 

180,300 

1.45:1 

J— 1  J. 

^xo ,  ^tuu 

1  /i  0  1^  nn 
I'tZ ,  DUU 

jdu , yuu 

OA  Qon 
7H , yuu 

J .  ou :  J. 

5-12 

177,100 

102,000 

279,100 

40,200 

6.94:1 

J— ID 

OD J , uuu 

Z±l ,  c5UU 

OOH , bUU 

ZdZ , JUU 

J . zy :  ± 

5-15a 

90,800 

64,400 

155,200 

32,200 

4.81:1 

5-15b 

129,500 

21,500 

151,000 

84,300 

1.79:1 

5-16 

272,700 

88,400 

361,100 

29,800 

12.11:1 

5-17 

108,500 

70,400 

178,900 

97,000 

1.84:1 

5-19 

932,900 

426,200 

1,359,100 

256,500 

5.29:1 

5-21 

320,700 

121,400 

442,100 

177,800 

2.37:1 

5-25 

196,900 

58,500  . 

255,400 

58,100 

4.39:1 

5-29 

92,300 

49,600 

141,900 

80,700 

1.75:1 

5-31 

191,700 

72,700 

264,400 

83,300 

3.17:1 

5-33 

170,500 

57,000 

227,500 

58,200 

3.90:1 

Subtotal 

3,840,700 

1,512,400 

5,353,100 

1,556,800 

15,000  1' 

15,000  2./ 

Little 

River  System 

5a-ll 

464,600 

238,700 

703,300 

287,500 

2.44:1 

5a-12 

108,800 

32,100 

140,900 

34,600 

4.07:1 

Subtotal 

573,400 

270,800 

844,200 

322,100 

Total 

if,iH4,100 

1,798,200 

6,212,300 

1,878,900 

1^/    1974  Current  Normalized  Prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  6-7/8  percent 
"interest. 

2/    Incidental  recreation. 
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Appendix  table  VII-9a — Comparison  of  benefits  and  costs  for  structural  measures 
St.  Francis  River  Basin,  recommended  plan,  long  range 


Watershed 


Average  Annual  Benefits  ^ 


Agricultural  : 

:     Damage  : 

Water  : 

:    Reduction  : 

ffemag^ent  : 

Total  : 

Average 
Annual 
Cost  2/ 


Benefit 
to  Cost 
Ratio 


■  Dollar  B- 


St»  Francis  River  Below  Wappapello  Reservoir 


5-9 

38,200 

26,000 

3/ 

61+,  200 

18,500 

3.i^7:l 

5-10 

2U7,500 

15,000 

262,500 

155,800 

1.68:1 

5-11 

218,1+00 

lU2,500 

360,900 

81+,  500 

1+.27:1 

1  rr7  inn 
Iff, ±UU 

102,000 

211,800 

279,100 

1  .Of  .± 

U>  J  ,  WW/ 

861+,800 

5-15a 

90,800 

6H,J+oo 

155,200 

29,100 

5.33:1 

5-15b 

129,500 

21,500 

151,000 

75,100 

2.01:1 

5-16 

272,700 

88,400 

361,100 

27,300 

13.23:1 

5-17 

108,500 

70,1+00 

178,900 

81+,  900 

2.10:1 

5-19 

932,900 

i+26,200 

1,359,100 

231^,300 

5.80:1 

5-21 

320,700 

121,1+00 

58,500 

1+1+2,100 

161,000 

2.75:1 

5-25 

196,900 

255,1+00 

52,700 

1+.85:1 

5-29 

92,300 

1+9,600 

11+1,900 

72,800 

1.95:1 

5-31 

191,700 

72,700 

261+,l+00 

75,100 

3.52:1 

5-33 

170,500 

57,000 

227,500 

51,600 

1+. 1+1:1 

)total 

3,8i+0,700 

1,512,1+00 

5,353,100  ] 
15,000  £/ 

.,39lt,100 

15,000 

Little  River  System 

5a-ll 

U61f,600 

238,700 

703,300 

255,1+00 

2.75:1 

5a-12 

108,800 

32,100 

11+0,900 

31,300 

1+.50:1 

Subtotal  573,^00 


270,800 


81+l+,200  286,700 


Itotal     l+,l+ll+,100       1,798,200        6,212,300  1,680,800 


1/  I97I+  Current  normalized  prices. 

2/  Average  annual  cost  amortized  over  a  100-year  period  at  5-7/8  percent 
interest. 

3/  Incidental  recreation. 
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Appendix  table  VII-10 — Rresent  and  projected  forest  land  under  the  baseline  projection 
and  the  reccBmended  alternative,  St.  Francis  River  Basin,  year  2000 


AltematiTO 


Baseline  (D) 
pjrojectlon   Reeconended 


acres 


I*peaent  forest  -  1Q60 

qrs.ooo 

OBS  000 

Clearltur  for ! 

111,600 

116.000 

Crops 

100,J400 

lOJ^jlKX) 

Posture 

6,200 

6,200 

Urban 

5,000 

5,000 

structures 

0 

Uoo 

Planting 

0 

6,200 

Projected  forest  -  2000 

873,^^00 

875,200 

Nonconmercial 

37,200 

37,200 

Ccianercial 

836,200 

838,000 

Wildlife  developaent 

65,500 

137,000 

Recreation  development 

U,800 

10,800 

Timber  production  1/ 

831,1^30 

827,200 

1/  Ccomercial  forest  Hiinus  recreation  development. 
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Appendix  table  VII-12— Annual  tljaber  groirth  and  ptroduet  yield  imder  the  baseline  projection 
and  the  reconaended  alternative »  St.  Francis  River  Basin,  years  I980,  2000,  and  2020 


Alternative 

Baseline 

projection  1/ 

Recc 

0/ 

Mnended  ?J 

Year 

Annual       Rroduct  3/ 
crrotfth  vield 

Annual 

Product  3/ 

  Cubic 

1980 

36.8  2U.2 

36.8 

21*. 2 

2000 

U2.8           36. U 

1*3,8 

37.2 

2020 

U9.2  i«6.7 

50.8 

lt8.3 

1/  Current  level  of  management. 
2/  Meditm  level  of  management. 

3/  Product  yield  -  the  growth  available  for  products  is  a  percentage  of  the  net  own^ioi 
growth:    I980  -  70  percent;  2000  -  85  percent;  2020  -  95  percent. 


Appendix  table  VII- 13 — Timber  product  needs  and  supply  under  the  baseline  projection 
and  the  recoomended  alternative,  St.  Francis  River  Basin,  year  2000 


Ifesatisfied 

Plan  Needs  1/  Supply  2/  needs 


_  —  Million  cubic  feet  —  -  -  ■ 

Baseline  projection  35  28  7 

Reconaaended  alternative  (D)  35  28  7 


1/  OBEIS  table  IV-2. 

2/  Includes  saw  and  veneer  logs,  miscellaneous  wood  products,  pulpwood,  and 
fuelwood. 
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Appendix  table  Yll-l'^t — Estimated  average  annual  gross  erosion  and  sedinent  yield  frca 
forest  land  by  conditions  under  the  baseline  projection  and  recomiended  alternative, 
St.  Francis  River  Basin,  year  2000 


Forest  conditions 

Alternative 

and  problens 

Baseline 

(D) 

projection 

Reccmended 

Gross  erosion 

Ifeidisturbed 
Disturbed  1/ 
Total 

Sediment  yield 

Undisturbed 
Disturbed  1/ 
Total 


288,800 
663,900 
952,700 


2,000 
7^,100 
76,100 


Tons  per  year 


307,500 
430,900 
738,i+00 


2,100 
1*5,200 
U7,300 


1/  Includes  logging  areas,  skid  trails,  logging  roeuis,  fire,  and  grazing.    Treatment  of 
skid  tredls,  logging  roads,  and  grazing  expected  to  be  done  under  the  Federal  Water 
PDllution  Control  Act  Mendments  of  1972. 


Ai>pendix  table  VII-15--Estimated  forest  practices  cost  xmder  the  baseline  projection 
and  reccamended  alternative,  St.  Francis  River  Basin,  year  2000 


Practices 


Alternative 


Baseline 

projection 


(D) 

Reccemended 


Tree  planting 
Critical 
Inter  and  other 

TiBiber  stand  improvement 

Grazing  exclusion  2/ 

Logging  roads  and 
skid  trails  2/ 

TechniccLl  assistance 


0.6 
2.7 
1.7 

9.7 

0.6 


Million  dollars  1/ 


5.5 
0.9 

3.0 

h.9 

9.3 
1.2 


Total 


15.3 


2I1.6 


1/  Price  Base:  1970. 

2/  Trea-tment  under  the  Federal  Water  Pollution  Control  Act  Amendments  of  1972. 
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Appendix  table  VII-16 — Additional  forest  land  needed  to  satisfy  timber 
production  needs  under  the  baseline  projection  and  the  recooanended 
alternative,  St.  Francis  River  Basin,  year  2000 


Plan  Additional  forest  land 

Acres 

Baseline  projection  192,000 
Reccaaaended  alternative  (D)  188,000 
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Appendix  table  VII- 17 — Forest  employment  and  income  under  the  baseline  projection 
and  reconnended  alternative,  St.  Francis  River  Basin,  year  2000 


Forest  enploynent 

Dhit 

Alternative 

Baseline 
projection 

(D) 

Recommended 

Land  treatment  practices 
and  technical  assistance 

a.  Number 

man-years 

73^ 

b .  Income 

million 
dollars 

6.1+ 

6.9 

Forest  management, 
protection,  and 
industries 


a.  Number  man-years  1,000  1,000 

b .  Incone  million 

dollars  6.U  6.h 


Total 

a.  Number  man-years  1,73*+  1,921+ 

b.  Income  million 

dollars  12.8  13.3 
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Definitions 


Commercial  forest  land  -  Forest  land  which  is  producing  or  is 
capable  of  producing  crops  of  industrial  wood  and  not  withdrawn  from 
timber  utilization  by  statute  or  administrative  regulation. 

Cropland  -  Land  under  cultivation  within  the  past  2k  months,  in- 
eluding  cropland  harvested,  crop  failures,  cultivated  summer  fallow, 
idle  cropland  used  only  for  pasture,  orchards  and  land  in  soil  improv- 
ing crops,  but  excluding  land  cultivated  in  developing  improved  pasture. 

Farm  -  A  place  of  10  or  more  acres  from  which  the  sale  of  agricul- 
tural products  totaled  $50  or  more  annually,  or  a  place  of  less  than 
10  acres  from  which  the  sale  of  agricultural  products  totaled  $250  or 
more  during  the  previous  year. 

Farm  and  miscellaneous  lands  -  Privately  owned  lands  other  than 
forest  industry. 

Forest  land  -  Land  at  least  10  percent  stocked  by  forest  trees  of 
any  size,  or  formerly  having  had  such  tree  cover  and  not  currently  de- 
veloped for  nonforest  use,    (Also  see  Commercial  forest  land.  Non- 
commercial forest  land,  Productive-reserved  forest  land,  and  Unproduc- 
tive forest  land, )    Includes  chaparral  areas  in  the  West  and  afforested 
areas.    The  minimum  area  for  classification  of  forest  land  is  1  acre. 
Roadside,  streamside,  and  shelterbelt  strips  of  timber  must  have  a 
crown  width  at  least  120  feet  wide  to  qualify  as  forest  land.  Unimprov- 
ed roads  and  trails,  streams,  and  clearings  in  forest  areas  are  classed 
as  forest  if  less  than  120  feet  in  width. 

Forest  types  -  A  classification  of  forest  land  based  upon  the  tree 
si)ecies  presently  forming  a  plurality  of  stocking.  For  poletimber  size 
trees  and  larger,  stocking  is  determined  from  basal  area  occurrence  and 
for  trees  less  than  5.0  inches  d.b,h,  from  numbers  of  trees. 

Major  Eastern  Forest  Type  Groups 

Oak- Pine  -  Forest  in  which  hardwoods  (usually  upland  oaks)  com- 
prise a  plurality  of  the  stocking  but  in  which  southern  pines  comprise 
25-50  percent  of  the  stocking,     (Common  associates  include  gum,  hickory, 
and  yellow-poplar , ) 

Oak-Hickory  -  Forests  in  which  upland  oaks,  or  hickory,  singly  or 
in  combination,  comprise  a  plurality  of  the  stocking  except  where  pines 
comprise  25-50  percent,  in  which  case  the  stand  would  be  classified 
oak-pine.    (Common  associates  include  yellow-poplar,  elm,  maple,  and 
black  walnut. ) 

Oak- Gvm-Cypre s s  -  Bottom  land  forests  in  which  tupelo,  blackgum, 
sweetgum,  oaks,  or  southern  cypress,  singly  or  in  combination,  comprise 
a  plurality  of  the  stocking  except  where  pines  comprise  25-50  percent, 
in  which  case  the  stand  woiold  be  classified  oak-pine. 
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(Common  associates  incliide  cottonwood,  willow,  ash,  elm,  hackberry, 
and  maple , ) 

Elm-A sh - Cot tonwood  -  Forests  in  which  elm,  ash,  or  cottonwood, 
singly  or  in  combination,  comprise  a  plurality  of  the  stocking.  (Com- 
mon associates  include  willow,  sycamore,  beech,  and  maple.) 

Growing  stock  volume  -  Net  volume  in  cubic  feet  of  live  sawtimber 
and  poletimber  trees  from  stump  to  a  minimum  k  inch  top  (of  central 
stem)  outside  bark  or  to  the  point  where  the  central  stem  breaks  into 
limbs. 

Growing  stock  trees  -  Live  sawtimber  trees,  poletimber  trees,  sap- 
lings, and  seedlings  meeting  specified  standards  of  quality  or  vigor; 
excludes  cull  trees. 

Growth  -  See  definitions  for  "Net  annual  growth." 

Hardwoods  -  Dicotyledonous  trees,  usually  broadleaved  and  diciduous. 

Industrial  wood  -  All  commercial  roundwood  products  except  fuelwood. 

Land  area  -  Census  definition:    Ttie  area  of  dry  land  and  land  tem- 
porarily or  partially  covered  by  water  such  as  marshes,  swamps,  and 
river  flood  plains  (omitting  tidal  flats  below  mean  high  tide);  streams, 
sloughs,  estuaries,  and  canals  less  than  l/8  of  a  statute  mile  in  width; 
and  lakes,  reservoirs,  and  ponds  less  than  kO  acres  in  area.  Forest 
survey  definition:    Same  as  above  except  minimum  width  of  streams,  etc, 
is  120  feet  and  minimum  size  of  lakes,  etc,  is  1  acre. 

Logging  residues  -  The  unused  portions  of  poletimber  and  sawtimber 
trees  cut  or  killed  by  logging. 

Mortality  -  The  volume  of  sound  wood  in  live  sawtimber  and  pole- 
timber  trees  dying  from  natural  causes  during  a  si)ecified  period. 

National  forest  land  -  Federal  lands  which  have  been  designated 
by  Executive  order  or  statute  as  National  forests  or  purchase  units, 
and  other  lands  under  the  administration  of  the  Forest  Service,  includ- 
ing experimental  areas  and  Bankhead- Jones  title  III  lands. 

Net  annual  growth  -  The  annual  change  in  volume  of  sovmd  wood  in 
live  sawtimber  and  poletimber  trees  resulting  from  natursQ.  causes. 

Net  volume  in  board  feet  -  The  gross  board-foot  volume  of  trees 
less  deductions  for  rot  or  other  defect  affecting  use  for  lumber. 

Net  volume  in  cubic  feet  -  Gross  volume  in  cubic  feet  less  deduc- 
tions for  rot, 

Nonccanmercial  forest  land  -  Unproductive  forest  land  incapable  of 
yielding  crops  of  industrial  wood  because  of  adverse  site  conditions, 
and  productive  forest  land  withdrawn  from  commercial  timber  use  throtigh 
statute  or  administrative  regulation. 
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Nonforest  land  -  Land  that  has  never  supported  forest  and  lands 
formerly  forested  but  now  developed  for  nonforest  uses  such  as  crops, 
improved  pasture,  residential  areas,  city  parks,  improved  roads,  and 
adjoining  rights-of-way,  power- line  clearings,  and  certain  are^is  of 
water  classified  by  the  Bureau  of  the  Census  as  land.    (See  definition 
for  land  area.)    In  forest  areas  unimproved  roads,  streams,  canals, 
and  nonforest  strips  must  be  more  than  120  feet  wide,  and  clearings 
in  forest  areas  must  be  more  than  1  acre  in  size,  to  qualify  as  non- 
forest land. 

Nonstocked  areas  -  Commercial  forest  land  less  than  10  percent 
stocked  with  growing-stock  trees. 

Other  land  -  Includes  areas  developed  for  residential,  industrial, 
or  related  purposes  and  all  nonforest  land  not  included  in  any  other 
specified  land  use  class. 

Other  removals  -  The  net  volume  of  growing-stock  trees  removed  from 
the  iiventory  by  cultural  operations,  such  as  timber  stand  improvements, 
land  clearing,  and  changes  in  land  use. 

Ownership  -  The  property  owned  by  one  owner,  including  all  parcels 
of  land  in  the  United  States. 

Pasture  and  rangeland  -  Land  which  is  currently  improved  for  graz- 
ing by  cultivation,  seeding,  or  irrigation,  and  natural  grasslands  that 
never  supported  tree  growth. 

Plant  byproducts  -  Wood  materials  from  primary  manufacturing  plants 
(such  as  slabs,  edgings,  trimmings,  miscuts,  sawdust  shavings,  veneer 
cores  and  clippings,  and  pulp  screenings)  that  are  used  for  some  pro- 
ducts. 

Plant  residues  -  Wood  materials  from  primary  manufacturing  plants 
that  are  not  used  for  any  product. 

Poletimber  stands  -  Stands  at  least  10  percent  stocked  with  grow- 
ing-stock trees,  of  -v^ich  half  or  more  of  the  stocking  is  sawtimber 
and/or  poletimber  trees  with  poletimber  stocking  exceeding  that  of 
sawtimber.    (See  definition  of  Stocking.) 

Poletimber  trees  -  Live  trees  of  camnercial  species  at  least  5.0 
inches  in  diameter  breast  height  but  smaller  than  sawtimber  size,  and 
of  good  form  and  vigor. 

Productivity  class  -  See  definition  for  site  classes. 

Productive-reserved  forest  land  -  Productive  public  forest  land 
withdrawn  from  timber  utilization  through  statute  or  administrative 
regulation. 

Rotten  cull  trees  -  Live  trees  of  commercial  species  that  do  not 
contail  a  saw  log  now  or  prospectively,  primarily  because  of  rot  (e.g., 
when  rot  accoxmts  for  more  than  50  percent  of  the  total  cull  volume , ) 
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Roundvood  products  -  Logs,  bolts,  or  other  round  sections  cut  frcan 
trees. 

Saplings  -  Live  trees  of  commercial  species  1,0  inch  to  5.0  inches 
in  diameter  at  breast  height  and  of  good  form  and  vigor. 

Sapling- seedling  stands  -  Stands  at  least  10  i)ercent  stocked  with 
growing  stock  trees  of  -which  more  than  half  are  saplings  and/or  seed- 
lings. 

Saw  log  -  A  log  meeting  minimum  approved  log-grade  specifications, 
or,  for  species  for  which  approved  log  grades  are  lacking;  at  least  8 
feet  long,  with  a  minimum  d.i.b,  of  6  inches,  and  with  deduction  for 
defect  no  greater  than  two-thirds  the  gross  volume, 

Sawtimber  stands  -  Stands  at  least  10  percent  stocked  with  growing- 
stock  trees,  with  half  or  more  of  the  total  stocking  in  sawtimber  or 
poletimber  trees  and  with  sawtimber  stocking  at  least  equal  to  pole- 
timber  stocking, 

Sawtimber  trees  -  Live  trees  of  commercial  species  containing  at 
least  one  saw  log.    Softwoods  must  be  at  least  9*0  inches  in  diameter 
breast  height,  except  in  Califoraia,  Oregon,  Washington,  and  coastal 
Alaska  where  the  minimum  diameter  is  11,0  inches.    Hardwoods  must  be 
at  least  11,0  inches  in  diameter  in  all  States, 

Sawtimber  volume  -  Net  volume  of  the  saw  log  portion  of  live  saw- 
timber trees  in  board  feet. 

Seedlings  -  Established  live  trees  of  commercial  species  less  than 
1,0  inch  in  diameter  at  breast  height  and  of  good  form  and  vigor. 

Site  classes  -  A  classification  of  forest  land  in  terms  of  poten- 
tial growth  in  cubic  feet  of  fully  stocked  natural  stands. 

Softwoods  -  Coniferous  trees,  usually  evergreen  having  needle  or 
scalelike  leaves. 

Stand-size  classes  -  A  classification  of  forest  land  based  on  the 
predominant  size  of  timber  present,  that  is,  sawtimber,  poletimber,  or 
seedlings  and  saplings. 

State,  county I  and  municipal  land  -  Land  owned  by  States,  counties, 
and  local  public  agencies,  or  lands  leased  by  these  governmental  units 
for  more  than  50  years. 

Stocking  -  A  measure  of  the  degree  to  which  forest  land  is  occupied 
by  trees  of  specified  classes  in  relation  to  a  specified  basal  area 
standard  for  trees  5,0  inches  d.b.h.  and  larger,  or  nmbers  of  trees 
per  acre  for  trees  less  than  5»0  inches;  tree  classes  include  (l)  all 
live  trees,  (2)  growing-stock  trees,  and  (3)  desirable  trees.  Classi- 
fication of  forest  land  and  forest  types  are  based  on  stocking  of  all 
live  trees.    Classification  of  condition  classes  is  based  on  stocking 
of  desirable  trees, 
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Timber  products  -  Includes  (a)  roundwood  products  such  as  saw  logs, 
veneer  logs  and  bolts,  cooperage  logs  and  bolts,  pulpwood,  fuelwood, 
piling,  poles,  posts,  hevm  ties,  mine  timbers,  and  other  round,  split, 
or  hewn  products,  and  (b)  byproducts  of  primary  wood  manufacturing 
plants. 

Timber  removals  -  The  net  volume  of  growing  stock  trees  removed 
frcan  the  inventory  by  harvesting;  cultural  operations,  such  as  timber- 
stand  improvement;  land  clearing;  or  changes  in  land  use. 

Unproductive  forest  land  -  Forest  land  incapable  of  yielding  crops 
of  industricd.  wood  because  of  adverse  site  conditions.    Includes  sterile 
or  poorly  drained  forest  land,  subalpine  forests  and  steep  rocky  areas 
where  topographic  conditions  are  likely  to  prevent  management  for  tim- 
ber production. 
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